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1
STATOR UNIT AND STATOR MODULE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application PCT/EP2018/085783, filed Dec. 19, 2018,
entitled STATOR UNIT AND STATOR MODULE, which
claims priority to German Patent Application DE 10 2017
131 321.4, filed Dec. 27, 2017, entitled STATOREINHEIT

UND STATORMODUL, each of which 1s incorporated by
reference herein, 1n the entirety and for all purposes.

FIELD

The 1invention relates to a stator unit for driving a rotor of
a planar drive system and to a stator module for a planar

drive system.

BACKGROUND

Planar drive systems can be used, inter alia, in automation
technology, 1n particular 1n manufacturing technology, han-
dling technology and process technology. A movable ele-
ment of an installation or machine can be moved or posi-
tioned 1n at least two linearly independent directions by
planar drive systems. Planar drive systems can comprise a
permanently excited electromagnetic planar motor compris-
ing a planar stator and a rotor which can move 1n at least two
directions on the stator.

In a permanently excited electromagnetic planar motor, a
drive force 1s exerted onto the rotor by way of conductors,
through which current flows, interacting in a magnetic
manner with drive magnets of a magnet arrangement. The
invention relates, 1 particular, to refinements of planar drive
systems 1n which the drive magnets of an electric planar
motor are arranged on the rotor and the conductors, through
which current flows, of the planar motor are arranged 1n a
planar stator which 1s arranged 1n a fixed location.

In a drive system of this kind, the rotor comprises at least
one first magnet unit for driving the rotor 1n a first direction
and a second magnet unit for driving the rotor in a second
direction which 1s linearly independent of the first direction,
for example orthogonal to the first direction. The planar
stator comprises at least one group of first energizable
conductors which interact in a magnetic manner with the
magnets of the first magnet unit 1n order to drive the rotor in
the first direction, and also a group of second energizable
conductors which interact in a magnetic manner with the
magnets of the second magnet unit in order to drive the rotor
in the second direction. The first and second groups of
conductors can generally be energized independently of one
another 1n order to allow movements of the rotor which are
independent of one another in the first and the second
direction. If the conductors of the first and the second group
themselves can be energized independently of one another at
least 1n parts, a plurality of rotors can be moved i1ndepen-
dently of one another on a stator at the same time.

The stator of planar drive systems of this kind can be
designed, 1n particular, in a modular manner and comprise a
plurality of stator modules which are arranged next to one
another. Within the stator modules, the conductors, through
which current flows, of the stator can be arranged 1n a stator
unit. The drive currents for driving the rotor can be gener-
ated by power-generating units which are each arranged on
the bottom sides of the stator units, which bottom sides are
situated opposite the rotor. The power-generating units are
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2

then electrically conductively connected to the conductors of
the stator unit 1n order to feed the drive currents, which are

generated by the power-generating units, into the conductors

of the stator unit.
Documents WO 2013/059934 A1, WO 2015/017933 Al,

WO 2015/179962 Al, WO 2015/184553 Al, WO 2015/
188281 A1, WO 20177/004716 Al each describe planar drive
systems (displacement devices) which comprise an electro-
magnetic planar motor comprising a permanently excited
rotor and a stator which comprises a plurality of energizable
conductors.

SUMMARY

The present invention provides an improved stator unit for
a planar drive system, and an improved stator module for a
planar drive system.

According to an aspect, a stator umt for driving a rotor of
an electrical planar drive system comprises a first stator
sector and a second stator sector. The first stator sector
comprises, 1n a stator layer of the stator unit, conductor
strips, which are extended in an elongate manner along a
first direction and are arranged next to one another along a
second direction which 1s oriented perpendicularly to the
first direction, for interacting with drive magnets of the rotor.
The second stator sector comprises, in the stator laver,
conductor strips, which are extended 1n an elongate manner
along the first direction and are arranged next to one another
along the second direction, for interacting with the drive
magnets ol the rotor. The first stator sector 1s arranged
adjacent to the second stator sector 1n the first direction. The
stator unit has a contact structure, wherein the contact
structure comprises a lirst contact unit group and a second
contact unit group. The first contact unit group 1s electrically
conductively connected to the conductor strips of the first
stator sector, and the second contact unit group 1s electrically
conductively connected to the conductor strips of the second
stator sector. The contact structure 1s arranged on an 1nner
edge of the first stator sector and on an inner edge of the
second stator sector, wherein the inner edge of the first stator
sector and the inner edge of the second stator sector are
arranged so as to bear against one another between the first
stator sector and the second stator sector.

According to a turther aspect, a stator module comprises
a stator unit for driving a rotor of an electrical planar drive
system and a power module. The stator unit comprises a first
stator sector, a second stator sector and a third stator sector.
The first stator sector, the second stator sector and the third
stator sector comprise, 1 a stator layer of the stator unit,
conductor strips, which are extended in an elongate manner
along a first direction and are arranged next to one another
along a second direction which 1s oriented perpendicularly
to the first direction, for interacting with drive magnets of
the rotor. The first stator sector, the second stator sector and
the third stator sector comprise, in a further stator layer,
further conductor strips, which are arranged next to one
another along the first direction and are extended in an
clongate manner along the second direction, for 1nteracting
with further drive magnets of the rotor. The first stator sector
1s arranged adjacent to the second stator sector in the first
direction. The third stator sector 1s arranged adjacent to the
first stator sector in the second direction. The stator unit has
a contact structure and a further contact structure. The
contact structure comprises a first contact unit group which
1s electrically conductively connected to the conductor strips
of the first stator sector. The contact structure comprises a
second contact unit group which 1s electrically conductively
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connected to the conductor strips of the second stator sector.
The further contact structure comprises a third contact unit
group which 1s electrically conductively connected to the
turther conductor strips of the first stator sector. The further
contact structure comprises a fourth contact unit group
which 1s electrically conductively connected to the further
conductor strips ol the third stator sector. The contact
structure 1s arranged on an mner edge of the first stator sector
and on an mner edge of the second stator sector. The 1nner
edge of the first stator sector and the 1nner edge of the second
stator sector are arranged so as to bear against one another
between the first stator sector and the second stator sector.
The further contact structure 1s arranged on a further inner
edge of the first stator sector and on an inner edge of the third
stator sector. The further inner edge of the first stator sector
and the mner edge of the third stator sector are arranged so
as to bear against one another between the first stator sector
and the third stator sector. The power module 1s arranged on
a bottom side of the stator unit. The power module 1is
designed 1n a cruciform manner with a first bar which runs
in the first direction and with a second bar which runs 1n the
second direction. The power module comprises a connection
arrangement. The connection arrangement 1s electrically
conductively connected to the first contact unit group and to
the second contact unit group of the contact structure of the
stator unit. The connection arrangement 1s arranged on the
second bar of the power module. The power module com-
prises a further connection arrangement. The further con-
nection arrangement 1s electrically conductively connected
to the third contact unit group and to the fourth contact unit
group of the further contact structure of the stator unit. The
turther connection arrangement 1s arranged on the first bar of
the power module.

According to a further aspect, a stator module comprises
a stator unit for driving a rotor of an electrical planar drive
system. The stator unit comprises a {irst stator sector and a
second stator sector. The {first stator sector comprises, 1n a
stator layer of the stator unit, conductor strips, which are
extended 1n an elongate manner along a first direction and
are arranged next to one another along a second direction
which 1s oriented perpendicularly to the first direction, for
interacting with drive magnets of the rotor. The second stator
sector comprises, 1n the stator layer, conductor strips, which
are extended 1n an elongate manner along the first direction
and are arranged next to one another along the second
direction, for interacting with the drive magnets of the rotor.
The first stator sector 1s arranged adjacent to the second
stator sector in the first direction. The stator unit has a
contact structure. The contact structure comprises a {first
contact unit group and a second contact unit group. The first
contact unit group 1s electrically conductively connected to
the conductor strips of the first stator sector, and wherein the
second contact unit group is electrically conductively con-
nected to the conductor strips of the second stator sector. A
stator surface extends over the entire top side of the stator
unit and forms a surface of the stator unit. The first stator
sector and the second stator sector terminate flush with the
stator surface on the outer sides and are arranged 1n a manner
adjoining one another 1n the interior of the stator unit. The
contact structure 1s arranged on an inner edge of the first
stator sector and on an mner edge of the second stator sector
and 1s part of a contact arrangement. The inner edge of the
first stator sector and the mner edge of the second stator
sector are arranged so as to bear against one another between
the first stator sector and the second stator sector, and the
contact arrangement can be contacted from the bottom side
of the stator unait.

10

15

20

25

30

35

40

45

50

55

60

65

4

Exemplary Embodiments

Since the contact structure 1s arranged on inner edges,
which are arranged between the first and the second stator
sector, of the first and the second stator sector, the contact
structure can be arranged in the interior of the stator unit 1n
the second direction. As a result, the outer regions of the
stator unit, which outer regions are situated on the outer
edges of the stator unit and on the outer edges of the first and
of the second stator sector, can be designed to be free of
contact units. The stator unit can therefore be designed 1n a
particularly stable manner 1n the outer regions. In particular,
the stator unit and a stator module, which comprises the
stator unit, have tread-resistant outer edges.

Since the outer regions of the stator unit are designed to
be free of contact structures, the outer edges of the stator unit
can additionally be designed 1n a particularly smooth man-
ner. As a result, the stator unit can be lined up on a further
stator unit of 1dentical design 1n a virtually seamless manner.
The contact structure can also be arranged 1n a particularly
space-saving manner between the first and the second stator
sector, so that a particularly small surface area has to be used
for the arrangement of the contact structures 1n the region of
the stator sectors. As a result, the conductor strips can be
arranged 1n a particularly large surface area proportion of the
stator sectors. As a result, distortions 1n the magnetic field
which 1s generated by the stator unit on account of boundary
cllects are avoided.

In a development of the stator unit, the first contact unit
group and the second contact unit group of the contact
structure are arranged next to one another 1n a row along the
second direction. As a result, the contact units of the contact
unit groups can be arranged in a particularly space-saving
mannet.

In a development of the stator unit, the contact structure
1s arranged on a center line of the stator unit, which center
line runs between the first stator sector and the second stator
sector along the second direction. As a result, the contact
structure can be arranged particularly far away from the
outer edges of the stator unit 1n the first direction and the
stator unit can be designed in a particularly stable manner.
The contact structure can also be arranged 1n a particularly
space-saving manner on the center line and a particularly
large proportion of the stator surface can be used for the
arrangement of the conductor strips.

In a development of the stator unit, the stator unit com-
prises a third stator sector, wherein the third stator sector 1s
arranged adjacent to the first stator sector in the second
direction. The third stator sector comprises, 1n the stator
layer, conductor strips, which are arranged next to one
another along the second direction and are extended 1n an
clongate manner along the first direction, for interacting
with the drive magnets of the rotor. The first stator sector, the
second stator sector and the third stator sector comprise, 1n
a further stator layer, further conductor strips, which are
arranged next to one another along the first direction and are
extended 1n an elongate manner along the second direction,
for interacting with further drive magnets of the rotor. The
turther stator layer 1s arranged below the stator layer in a
third direction which 1s oriented perpendicularly to the first
direction and to the second direction. The stator unit com-
prises a further contact structure with a third contact umt
group and with a fourth contact unit group, wherein the third
contact unit group is electrically conductively connected to
the further conductor strips of the first stator sector, and
wherein the fourth contact unit group 1s electrically conduc-
tively connected to the further conductor strips of the third
stator sector. The further contact structure i1s arranged on a
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turther 1inner edge of the first stator sector and on an 1nner
edge of the third stator sector, wherein the further inner edge
of the first stator sector and the 1nner edge of the third stator
sector are arranged so as to bear against one another between
the first stator sector and the third stator sector.

Since both the contact structure and also the further
contact structure are arranged on 1mner edges of the stator
sectors, which inner edges are placed between the stator
sectors, both the contact structure can be arranged in the
interior of the stator unit 1n the first direction and also the
turther contact structure can be arranged in the interior of the
stator unit in the second direction. Therefore, both the outer
edges of the stator unit which run along the first direction
and also the outer edges of the stator unit which run along
the second direction are designed to be free of contact units
and are therefore of particularly stable design.

In a development of the stator unit, the stator unit com-
prises a fourth stator sector, wherein the fourth stator sector
1s arranged adjacent to the second stator sector in the second
direction, and wherein the third stator sector 1s arranged
adjacent to the fourth stator sector in the first direction. The
tourth stator sector comprises, 1n the stator layer, conductor
strips, which are arranged next to one another along the
second direction and are extended in an elongate manner
along the first direction, for interacting with the drive
magnets of the rotor. The fourth stator sector also comprises,
in the further stator layer, further conductor strips, which are
arranged next to one another along the first direction and are
extended 1n an elongate manner along the second direction,
for interacting with the further drive magnets of the rotor.
The stator unit comprises an additional contact structure
with a fifth contact unit group and with a sixth contact unit
group, and a further additional contact structure with a
seventh contact umt group and with an eighth contact unit
group. The fifth contact unit group is electrically conduc-
tively connected to the conductor strips of the third stator
sector, and the sixth contact umt group 1s electrically con-
ductively connected to the conductor strips of the fourth
stator sector. The seventh contact unit group 1s electrically
conductively connected to the further conductor strips of the
second stator sector, and the eighth contact unit group 1s
clectrically conductively connected to the further conductor
strips of the fourth stator sector. The additional contact
structure 1s arranged on a further inner edge of the third
stator sector and on an inner edge of the fourth stator sector,
wherein the further inner edge of the third stator sector and
the mner edge of the fourth stator sector are arranged so as
to bear against one another between the third stator sector
and the fourth stator sector. The further additional contact
structure 1s arranged on a further inner edge of the second
stator sector and on a further inner edge of the fourth stator
sector, wherein the further inner edge of the second stator
sector and the further inner edge of the fourth stator sector
are arranged so as to bear against one another between the
second stator sector and the fourth stator sector.

As a result, both the conductor strips, which are extended
in the first direction, of all stator sectors and also the further
conductor strips, which are extended 1n the second direction,
of all of the stator sectors are connected to contact structures
which are arranged 1n the first and the second direction 1n the
interior of the stator umt. In particular, outer regions of the
stator unit can be designed to be free of contact units along
all of the outer edges of the stator module. As a result, the
entire stator module can be of particularly stable design
along all of the outer edges.

In a development of the stator unit, the contact structure
and the additional contact structure are arranged on a center
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line, which 1s oriented along the second direction, of the
stator unit, and the further contact structure and the further
additional contact structure are arranged on a further center
line, which 1s oriented along the first direction, of the stator
unit. As a result, the outer regions, 1n which no contact units
are arranged, can be of particularly large design both in the
first direction and also 1n the second direction, and the stator
unit can be of particularly stable design overall.

In a development of the stator unit, the stator unit has a
center region which 1s arranged at an intersection point of
the center line and the further center line, wherein the
contact unit groups are arranged outside the center region of
the stator unit. As a result, the contact structure and the
further contact structure can be arranged at a first distance
from one another about the intersection point along the first
direction. Similarly, the additional contact structure and the
further additional contact structure can be arranged at a
second distance from one another about the intersection
point along the second direction. The first distance and/or
the second distance can be dimensioned in such a way that,
when a power module 1s connected to the contact structures,
in particular when the power module 1s compressed with the
contact structures, tilting of the power module or non-
uniform loading of the contact structures i1s prevented. A
distance also leads to the contact structures and the power
module being able to be compressed with application of a
small amount of force.

In a development of the stator unit, a conductor strip,
which 1s close to the center, of the conductor strips of the
first stator sector which are arranged in a connection stator
layer 1s electrically conductively connected to a contact unit
of the first contact unit group via a feed line. In this case, the
teed line 1s arranged 1n an additional stator layer of the stator
unit.

Further conductor strips of the conductor strips of the first
stator sector can be connected, in particular on the connec-
tion stator layer, to contact units of the first contact umit
group. Since the conductor strip, which 1s close to the center,
of the first stator sector 1s connected to the contact unit of the
first contact unit group via the feed line which 1s arranged 1n
the additional stator layer, more space 1s available on the
connection stator layer for the connection of the further
conductor strips to the first contact unit group. This makes
it easier to connect the conductor strips of the first stator
sector to the first contact unit group.

A stator module comprises a stator unit for driving a rotor
of an electrical planar drive system, and a power module.
The stator unit comprises a first stator sector, a second stator
sector and a third stator sector. The first stator sector, the
second stator sector and the third stator sector comprise, 1n
a stator layer of the stator umt, conductor strips, which are
arranged next to one another along a first direction and are
extended 1n an elongate manner along a second direction
which 1s oriented perpendicularly to the first direction, for
interacting with drive magnets of the rotor. The first stator
sector, the second stator sector and the third stator sector also
comprise, 1n a further stator layer, further conductor strips,
which are arranged next to one another along the second
direction and are extended in an elongate manner along the
first direction, for interacting with further drive magnets of
the rotor. The first stator sector 1s arranged adjacent to the
second stator sector 1n the second direction, and the third
stator sector 1s arranged adjacent to the first stator sector 1n
the first direction. The stator unit has a contact structure and
a Turther contact structure. The contact structure comprises
a first contact unit group which 1s electrically conductively
connected to the conductor strips of the first stator sector.




US 11,522,433 B2

7

The contact structure also comprises a second contact unit
group which 1s electrically conductively connected to the
conductor strips of the second stator sector. The further
contact structure comprises a third contact unit group which
1s electrically conductively connected to the further conduc-
tor strips ol the first stator sector. The further contact
structure also comprises a fourth contact unit group which 1s
clectrically conductively connected to the further conductor
strips of the third stator sector. The contact structure 1s
arranged on an mner edge of the first stator sector and on an
inner edge of the second stator sector, wherein the inner edge
of the first stator sector and the mner edge of the second
stator sector are arranged so as to bear against one another
between the first stator sector and the second stator sector.
The further contact structure 1s arranged on a further inner
edge of the first stator sector and on an 1nner edge of the third
stator sector, wherein the further inner edge of the first stator
sector and the mner edge of the third stator sector are
arranged so as to bear against one another between the first
stator sector and the third stator sector. The power module 1s
arranged on a bottom side of the stator umt. The power
module 1s designed 1n a cruciform manner with a first bar
which runs in the first direction and with a second bar which
runs in the second direction. The power module comprises
a connection arrangement, wherein the connection arrange-
ment 1s electrically conductively connected to the first
contact unit group and to the second contact unit group of
the contact structure of the stator unit, and wherein the
connection arrangement 1s arranged on the second bar of the
power module. The power module also comprises a further
connection arrangement, wherein the further connection
arrangement 1s electrically conductively connected to the
third contact unit group and to the fourth contact unit group
of the further contact structure of the stator unit, and wherein
the further connection arrangement 1s arranged on the first
bar of the power module.

Since the power module 1s designed 1n a cruciform
manner, the power module can firstly be arranged directly
immediately beneath the contact structure which 1s arranged
between the first and the second stator sector and beneath the
turther contact structure which 1s arranged between the first
and the third stator sector. Secondly, the power module can
be designed 1n a particularly compact manner. In particular,
clearances can be formed below the stator unit on the outer
edges of the stator sectors and the stator unmit, at which
clearances the stator unit 1s exposed and 1s not covered by
the power module. In the clearances, thermally conductive
structures can bear against the bottom side of the stator unit
in order to absorb lost heat which i1s generated in the
conductor strips and to discharge said lost heat from the
stator unit when the rotor 1s driven.

In a development of the stator module, the connection
arrangement 1s arranged centrally on the second bar of the
power module 1n the first direction, and the further connec-
tion arrangement 1s arranged centrally on the first bar of the
power module 1n the second direction. As a result, particu-
larly large clearances can be formed between the bars of the
power module and the outer edges of the stator unit, 1n which
clearances the stator unit, on its bottom side, 1s not covered
by the power module.

In a development of the stator module, the power module
comprises a module unit and a further module unit, wherein
the module unit and the further module unit are designed in
a manner mechanically separated from one another. In this
case, the first bar of the power module comprises the further
module unit, and the further module unit comprises the
turther connection arrangement. The second bar of the
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power module also comprises the module unit, and the
module unit comprises the connection arrangement.

As a result, the module unit and the further module unit
can be separated from one another and connected to the
stator unit one after the other during production of the stator
module. This allows the power module to be connected to
the stator unit 1n a particularly simple manner. In particular,
it 1s possible to prevent the power module from having to be
connected to the contact structure, which runs along the
second direction, and to the further contact structure, which
runs along the first direction, at the same time and tilting 1n
the process.

In a development of the stator module, a conductor
arrangement ol the module unit and a conductor arrange-
ment of the further module unit are 1dentical. As a result, the
same parts, 1n particular the same carrier circuit boards or
printed circuit boards, can be used for the module unit and
for the further module unit, so that the stator module can be
produced 1n a cost-eflective manner.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner 1n which the above recited features of
the present invention can be understood in detail, a more
particular description of the invention, briefly summarized
above, may be had by reference to embodiments, some of
which are illustrated in the appended drawings. It 1s to be
noted, however, that the appended drawings 1llustrate only
typical embodiments of this invention and are therefore not
to be considered limiting of its scope, for the invention may
admit to other equally eflective embodiments.

FIG. 1 shows a planar drive system comprising a stator
module and a rotor.

FIG. 2 shows a view of a further planar drive system
comprising six stator modules which are arranged next to
one another.

FIG. 3 shows the rotor of the planar drive system com-
prising a magnet arrangement.

FIG. 4 shows a perspective view of the stator module of
the planar drive system.

FIG. 5 shows an exploded view of a stator unit of the
stator module with a first, second, third and fourth stator
layer.

FIG. 6 shows the stator layers of the first stator sector of
the stator unit with individual stator segments.

FIG. 7 shows a plan view of the first stator layer of the
first stator sector of the stator unit.

FIG. 8 shows a plan view of the second stator layer of the
first stator sector of the stator unit.

FIG. 9 shows an equivalent circuit diagram of the first
stator segments of the first stator sector.

FIG. 10 shows an equivalent circuit diagram of the second
stator segments of the first stator sector.

FIG. 11 shows an equivalent circuit diagram of the first
stator sector.

FIG. 12 shows a plan view of the stator unit of the stator
module.

FIG. 13 shows a plan view of a first further stator unait.

FIG. 14 shows a plan view of a second further stator unit.

FIG. 15 shows a plan view of a connection stator layer of
the stator unait.

FIG. 16 shows a perspective illustration of a bottom side
of a power module of the stator module.

FIG. 17 shows a perspective illustration of a bottom side
of the stator unit of the stator module.
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FIG. 18 shows a perspective illustration of the bottom
sides of the power module and of the stator unit.

DETAILED DESCRIPTION

The i1nvention substantially relates to further develop-
ments of the planar drive system which 1s disclosed in

published documents WO 2013/059934 Al, WO 2015/
017933 Al, WO 2015/179962 Al, WO 2015/184553 Al,
WO 2015/188281 Al and WO 2017/004716 Al. The dis-
closure content of said documents 1s also 1ncorporated 1n the
subject matter of the present description 1n its entirety by
reference.

In the following, reference 1s made to embodiments of the
invention. However, 1t should be understood that the inven-
tion 1s not limited to specific described embodiments.
Instead, any combination of the following features and
elements, whether related to different embodiments or not, 1s
contemplated to implement and practice the invention. Fur-
thermore, 1n various embodiments the mvention provides
numerous advantages over the prior art. However, although
embodiments of the invention may achieve advantages over
other possible solutions and/or over the prior art, whether or
not a particular advantage 1s achieved by a given embodi-
ment 1s not limiting of the mvention. Thus, the following
aspects, features, embodiments and advantages are merely
illustrative and are not considered elements or limitations of
the appended claims except where explicitly recited n a
claim(s). Likewise, reference to “the mvention” shall not be
construed as a generalization of any mventive subject matter
disclosed herein and shall not be considered to be an element
or limitation of the appended claims except where explicitly
recited 1n a claim(s).

FIG. 1 shows a planar drive system 1 comprising a stator
module 10 and a rotor 200. The stator module 10 comprises
a module housing 19 and a stator unit 100. The stator module
10 has a top side 8 and a bottom side 9 which 1s situated
opposite the top side 8. The stator unit 100 1s arranged above
the module housing 19 1n a vertical direction 15, which 1s
oriented from the bottom side 9 to the top side 8, and on the
top side 8 of the stator module 10. The stator unit 100 1s
designed as a planar stator and has a flat, 1.e. planar, stator
surface 11 on the top side 8 of the stator module 10. The
stator surface 11 forms a surface of the stator module 10 at
the same time.

The stator surface 11 1s oriented perpendicularly to the
vertical direction 15 and extends over the entire top side 8
ol the stator unit 100 and of the stator module 10. The stator
unit 100 comprises at least one conductor strip 125, to which
a drive current can be applied, on the stator surface 11. The
stator unit 100 can, as illustrated, have a plurality of con-
ductor strips 125 on the stator surface 11. A drive current can
be applied to each of the conductor strips 125. A magnetic
field can be generated by the drive currents 1n the conductor
strips 125, which magnetic field drives the rotor 200 1n
interaction with drive magnets of the rotor 200. The rotor
200 and the stator unit 100, with the conductor strips 125
through which current flows, form an electromagnetic planar
motor. The conductor strips 125 form coil conductors of the
stator unit 100 and can also be called coil conductors.

During operation, the rotor 200 1s arranged 1n a movable
manner above the stator surface 11 of the stator module 10
and can be driven both 1n a first direction 12 and also 1n a
second direction 14 during operation. The first direction 12
and the second direction 14 are linearly independent. In
particular, the first direction 12 and the second direction 14
can, as 1llustrated 1n FIG. 1, be oriented perpendicularly to
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one another. The first direction 12 and the second direction
14 are each oriented parallel to the stator surface 11 and
perpendicularly to the vertical direction 135. Since the rotor
200 1s driven 1n the first direction 12 and also 1n the second
direction 14 at the same time, the rotor 200 can be driven in
any desired direction over the stator surface 11. During
operation, the rotor 200 can be held 1n a floating manner
above the stator surface 11, for example by magnetic inter-
action between the drive magnets and suitable drive currents

in the conductor strips 125. In addition to driving the rotor
200 1n the first and the second direction 12, 14, driving 1n the
third, vertical direction 15 1s also possible.

The stator surface 11 1s designed 1n a rectangular manner.
In particular, the stator surface 11 can, as illustrated, be
designed 1 a square manner. The stator surface 11 1is
delimited by four respectively straight outer edges 30. In
cach case two outer edges 30 which are situated opposite one
another are oriented parallel to the first direction 12, and two
further outer edges 30 which are situated opposite one
another are oriented parallel to the second direction 14.

An extent of the stator unit 100 in the vertical direction 15
1s smaller than an extent of the stator unit 100 1n the first and
the second direction 12, 14. The stator unit 100 therefore
forms a flat cuboid which 1s extended in the first and the
second direction 12, 14 or a plate which 1s extended 1n the
first and the second direction 12, 14. The stator unit 100 has
four respectively flat side surfaces 32 between the stator
surface 11 and a bottom side, which 1s situated opposite the
stator surface 11, of the stator unit 100, which flat side
surfaces terminate flush with the outer edges 30 of the stator
surtace 11 on the stator surface 11. The side surfaces 32 of
the stator unit 100 are oriented perpendicularly to the stator
surtace 11.

The module housing 19 1s, like the stator surface 11 and
the stator unit 100, designed 1n a rectangular manner 1n a
plan view of the stator surface 11. The module housing 19
1s designed 1n a square manner, 1n particular 1n a plan view
of the stator surface 11. The module housing 19 1s designed
as a flat cuboid or as a plate, wherein the extent of the
module housing 19 1n the vertical direction 15 1s smaller
than 1n the first and the second direction 12, 14. A top side,
which faces the stator unit 100, of the module housing 19 1s
arranged so as to adjoin the bottom side of the stator unit
100. The stator unit 100 and the module housing 19 have
substantially the same dimensions in the first and the second
direction 12, 14.

The module housing 19 has four respectively flat side
surfaces 34 between the top side, which faces the stator unit
100, of the module housing 19 and a bottom side, which 1s
situated opposite the top side, of the module housing 19. The
side surfaces 34 of the module housing 19 can, as illustrated,
be oriented perpendicularly to the stator surface 11. The side
surfaces 34 of the module housing 19 can be oriented 1n
alignment with the side surfaces 32 of the stator unit 100 and
adjoin the side surfaces 32 of the stator unit 100. In an
alternative embodiment of the stator module 10, the side
surfaces 34 of the module housing 19 can also be arranged
in a manner recessed into the interior of the stator module 10
in relation to the side surfaces 32 of the stator unit 100. In
a further alternative embodiment, the side surfaces 34 of the
module housing 19 can also be arranged in a manner
adjoining the side surfaces 32 of the stator unit 100 on the
top side of the module housing 19 and can taper counter the
vertical direction 15 toward the bottom side of the module
housing 19 1n the direction of the interior of the stator

module 10.
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The stator module 10 1s designed 1n a rectangular manner
in a plan view of the stator surface 11. The stator module 10
has four respectively tlat side surfaces 36 between the stator
surface 11, which 1s arranged on the top side 8 of the stator
module 10, and the bottom side 9, which 1s situated opposite
the top side 8, of the stator module 10. The side surfaces 36
of the stator module 10 are formed by the side surfaces 32
of the stator unit 100 1n the region of the stator unit 100 and
by the side surfaces 34 of the module housing 19 1n the

region ol the module housing 19.

The side surfaces 36 of the stator module 10 therefore
terminate with the outer edges 30 of the stator surface 11 on
the stator surface 11, and the outer edges 30 of the stator
surface 11 at the same time form outer edges of the stator
module 10 on the stator surface 11. In particular, the stator
surface 11 extends respectively between two of the side
surfaces 36 of the stator module 10 1n the first direction 12
and 1n the second direction 14, and the outer edges 30 limat
the extent of the stator surface 11, the stator unit 100 and the
stator module 10 on the side surfaces 36 of the stator module
10 1n the first direction 12 and 1n the second direction 14.

The side surfaces 36 of the stator module 10 can, as
illustrated, each be oriented perpendicularly to the stator
surface 11. In alternative embodiments of the stator module
10, the side surfaces 36 of the stator module 10 can also be
recessed 1n the direction of the interior of the stator module
10 or taper from the top side 8 toward the bottom side 9 1n
the direction of the interior of the stator module 10 1n the
region ol the module housing 19.

Whereas the stator module 10 1s designed 1n a flat manner
on 1ts surface which 1s formed by the stator surface 11, the
stator module 10 can be designed in a non-flat or un-even
manner on the bottom side 9, which 1s situated opposite the
stator surface 11, of the stator module 10. In particular,
turther components on the module housing 19 or the stator
module 10 can be arranged on the bottom side 9 of the stator
module 10 or on the bottom side of the module housing 19.
These turther components are extended 1n the first direction
12 or 1n the second direction 14 at most as far as the outer
edges 30 of the stator unit 100, so that the further compo-
nents do not project beyond the outer edges 30 of the stator
unit 100 1n the first or the second direction 12, 14.

Connections are arranged on the bottom side of the
module housing 19 for connection of the stator module 10 to
a plurality of connection lines 18. The connection lines 18
can comprise, for example, an input line of a data network,
an output line of the data network and a power supply line
for supplying electrical power to the stator module 10. In
particular, electrical power for generating the drive currents
can be supplied to the stator module 10 via the power supply
line. The stator module 10 can be connected to a control unit
of the planar drive system and interchange control data for
controlling the rotor 200 with the control unit via the data
network.

The stator surface 11 can have an extent of between 100
mm and 500 mm, 1n particular of between 120 mm and 350
mm, in particular of 240 mm, 1n the first direction 12. The
stator surface 11 can have an extent of between 100 mm and
500 mm, 1n particular of between 120 mm and 350 mm, 1n
particular of 240 mm, 1n the second direction 12. The stator
module 10 can have an extent of between 10 mm and 100
mm, in particular of between 15 mm and 60 mm, in
particular of 30 mm, 1n the vertical direction 15. The module
housing 19 can have an extent of between 8 mm and 80 mm,
in particular of between 13 mm and 55 mm, 1n particular of
26.6 mm, 1n the vertical direction 15. The module housing
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19 can have the same extent as the stator surface 11 in the
first and/or the second direction 12, 14.

Several mstances of the stator module 10 can be arranged
next to one another 1n such a way that the outer edges 30 of
adjacent stator modules 10 lie against one another and the
stator surfaces 11 of the stator modules 10 form a continuous
working surface over which the rotor 200 can be moved
without interruption. Since the side surfaces 36 of the stator
module 10 terminate flush with the stator surface 11 at the
outer edges 30, the stator surfaces 11 of two stator modules
10 which are arranged next to one another can be arranged
in a manner virtually seamlessly adjoining one another by
way ol the stator modules 10 being arranged with side
surfaces 32 of the stator units 100 lying against one another
or outer edges 30 of the stator surfaces 11 lying against one
another.

FIG. 2 shows a view of a further planar drive system 3
with six stator modules 10 which are arranged next to one
another. The stator modules 10 are designed like the stator
module 10 which 1s 1llustrated 1n FIG. 1. The stator modules
10 are arranged next to one another 1n two {irst rows which
liec next to one another in the first direction 12 and are
extended along the second direction 14 and 1n three second
rows or columns which lie next to one another in the second
direction 14 and are extended along the first direction 12.
Adjacent stator modules 10 are in each case arranged 1n a
manner adjoining one another 1n such a way that the outer
edges 30 of the stator surfaces 11 of adjacent stator modules
10 lie against one another. As a result, the stator surfaces 11
of the stator modules 10 form a continuous, planar working
surtace for the rotor 200. The rotor 200 can be moved
secamlessly from the stator surface 11 of one of the stator
modules 10 to the or over the stator surface 11 of the
adjacent stator module 10.

The stator modules 10 can be joined, in principle, to
planar drive systems of any desired size in the first and the
second direction 12, 14. Control signals and/or power can be
supplied to each of the stator modules 10 via respectively
dedicated connection lines 18. Alternative embodiments of
the stator modules 10 can also have electrical connecting
clements by which control signals and/or electrical power
can be transmitted from one stator module 10 to the adjacent
stator module 10. Connecting elements of this kind can be
arranged, for example, on the side surfaces 33 of the stator
modules 10. The connecting elements can be designed as
plug-in connectors or as contact surfaces which can be
arranged one on the other.

In alternative embodiments of the further planar drnive
system 3, the stator modules 10 can also be connected 1n star
shape to a central power supply device and/or a central
control unit via respectively dedicated connection lines.

FIG. 3 shows the rotor 200 of the planar drive system 1
in a view ol a bottom side of the rotor 200 from below.
During operation of the planar drive system 1, the bottom
side of the rotor 200 1s arranged so as to face the stator
surface 11 of the stator module 10. The rotor 200 has a
magnet arrangement 201 on the bottom side. The magnet
arrangement 201 1s designed in a rectangular manner, 1n
particular 1n a square manner, and comprises a plurality of
magnets. The bottom side of the rotor 200 1s designed 1n a
flat or planar manner, in particular in the region of the
magnets of the magnet arrangement 201. During operation,
the bottom side of the rotor 200 comprising the magnet
arrangement 201 1s arranged 1n a manner oriented substan-
tially parallel to the stator surface 11 and so as to face the
stator surface 11.
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The magnet arrangement 201 comprises a {irst magnet
unit 210, a second magnet unit 220, a third magnet unit 230
and a fourth magnet unit 240. The first magnet unit 210 and
the third magnet unit 230 each have drive magnets 211
which are extended 1n an clongate manner 1 a first rotor
direction 206 and are arranged next to one another along a
second rotor direction 208 which 1s oriented perpendicularly
to the first rotor direction 206. In particular, the first and the
third magnet unit 210, 230 can each have three drive
magnets 211. The second magnet unit 220 and the fourth
magnet unit 240 each have turther drive magnets 221 which
are arranged next to one another in the first rotor direction
206 and are extended in an elongate manner along the
second rotor direction 208. The first and the third magnet
unit 210, 230 serve, during operation, to drive the rotor 200
in the second rotor direction 208, and the second and the
fourth magnet unit 220, 240 serve, during operation, to drive
the rotor 200 1n the first rotor direction 206. The drive
magnets 211 of the first and the third magnet umt 210, 230
and the further drive magnets 221 of the second and the
fourth magnet unit 220, 240 are each magnetized perpen-
dicularly to the first and the second rotor direction 206, 208.

FIG. 4 shows a perspective view of the stator module 10
of the planar drive system 1 without the rotor 200. The stator
unit 100 of the stator module 10 comprises a {first stator
sector 110, a second stator sector 112, a third stator sector
113 and a fourth stator sector 114. The stator sectors 110,
112, 113, 114 each comprise, for their part, a portion of the
conductor strips 1235 which are arranged on the stator surface
11 of the stator unit 100. Each of the conductor strips 1235 1s
arranged entirely 1n one of the stator sectors 110, 112, 113,
114 on the stator surface 11. The stator sectors 110, 112, 113,
114 are designed 1n a rectangular manner. In particular, the
stator sectors 110, 112, 113, 114 can be designed 1n a square
manner, so that an extent of the stator sectors 110, 112, 113,
114 1n the first direction 12 corresponds to an extent of the
stator sectors 110, 112, 113, 114 1n the second direction 14.

The stator sectors 110, 112, 113, 114 are arranged 1n a
manner adjoining one another in two rows, which lie next to
one another, in the first direction 12 and likewise 1n two
rows, which lie next to one another, 1n the second direction
14. The stator sectors 110, 112, 113, 114 of adjacent rows are
likewise each arranged 1n a manner adjoiming one another. In
the first direction 12, the stator unit 100 comprises a row
containing the second stator sector 112 and the first stator
sector 110 and a further row containing the fourth stator
sector 114 and the third stator sector 113. In the second
direction 14, the stator umt 100 comprises a row containing
the first stator sector 110 and the third stator sector 113 and
a Turther row containing the second stator sector 112 and the
fourth stator sector 114.

The stator sectors 110, 112, 113, 114 each have, 1n the first
direction 12 and in the second direction 14, an extent which
1s half the size of an extent of the stator unit 100 or an extent
of the stator module 10 in the corresponding direction 12,
14. The boundaries of the stator sectors 110, 112, 113, 114
therefore run 1n the first and 1n the second direction 12, 14
in each case 1n the center of the stator unit 100 and intersect
in the center of the stator unit 100. The stator sectors 110,
112, 113, 114 cach comprise a quarter of the surface area, 1.¢.
a quadrant, of the stator unit 100.

The conductor strips 125 are arranged 1n a plurality of
stator layers or stator planes, which are situated one above
the other, within the stator sectors 110, 112, 113, 114,
wherein each of the stator layers comprises only conductor
strips which are extended 1in an eclongate manner either
substantially along the first direction 12 or substantially
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along the second direction 14. Apart from the extent of the
conductor strips and provided that no diflerences are
described in the text which follows, the stator sectors 110,
112, 113, 114 on the various stator layers are designed 1n an
identical manner. In the stator unit 100, 1llustrated in FIG. 4,
of the stator module 10, the stator layer on the stator surface
11 comprises only conductor strips 1235 which are extended
in an elongate manner along the first direction 12 and are
arranged next to one another and 1n a manner adjoining one
another along the second direction 14.

The stator layer, shown 1n FIG. 4, on the stator surface 11
forms a first stator layer of the stator unit 100. The stator unit
100 comprises at least one more second stator layer below
the first stator layer in the vertical direction 15.

FIG. § shows a schematic perspective illustration of an
exploded view of the stator unit 100 with the individual
stator layers.

The stator unit 100 comprises, 1n the vertical direction 15,
a second stator layer 105 beneath the first stator layer 104
which 1s arranged on the stator surface 11, a third stator layer
106 beneath the second stator layer 105 and a fourth stator
layer 107 beneath the third stator layer 106. Provided that no
differences are described i1n the text which follows, the
second, the third and the fourth stator layer 105, 106, 107 are
designed like the first stator layer 104, 1llustrated in FIG. 4,
on the stator surface 11 of the stator unit 100.

The first stator layer 104 can, 1n general, also be called a
stator layer of the stator unit 100. The second stator layer
105 can, 1n general, also be called a further stator layer of the
stator unit 100.

The stator sectors 110, 112, 113, 114 comprise 1n the third
stator layer 106, like 1n the first stator layer 104, conductor
strips 125 which are extended in an elongate manner along
the first direction 12 and are arranged next to one another
and 1n a manner adjoining one another in the second
direction 14. The stator sectors 110, 112, 113, 114 comprise
turther conductor strips 126 1n the second stator layer 105
and the fourth stator layer 107. Provided that no differences
are described 1n the text which follows, the further conductor
strips 126 are designed like the conductor strips 125 1n the
first stator layer 104 and 1n the third stator layer 106. Unlike
the conductor strips 125 of the first and the third stator layer
104, 106, the turther conductor strips 126 of the second and
the fourth stator layer 1035, 107 are extended 1n an elongate
manner along the second direction 14 and are arranged next
to one another and 1n a manner adjoining one another 1n the
first direction 12.

The stator sectors 110, 112, 113, 114 comprise only the
conductor strips 125 which are extended in an eclongate
manner along the first direction 12, and not also additionally
the further conductor strips 126 which are extended 1n an
clongate manner along the second direction 14, 1n the first
and the third stator layer 104, 106. The stator sectors 110,
112, 113, 114 likewise comprise only the further conductor
strips 126 which are extended in an elongate manner along,
the second direction 14, and not also additionally the con-
ductor strips 125 which are extended 1n an elongate manner
along the first direction 12, in the second and the fourth
stator layer 105, 107.

The stator sectors 110, 112, 113, 114 each have the same
dimensions 1n all of the stator layers 104, 105, 106, 107. In
particular, the stator sectors 110, 112, 113, 114 each have the
same dimensions 1n the first direction 12 and 1n the second
direction 14 in all of the stator layers 104, 105, 106, 107.

The conductor strips 125, 126 of stator layers 104, 105,
106, 107 which are arranged one above the other are each
designed in a manner electrically insulated from one
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another. For example, the stator layers 104, 105, 106, 107
can each be designed as conductor track layers, which are

insulated from one another, of a multilayer printed circuit

board.
The stator sectors 110, 112, 113, 114 are designed to be

energizable independently of one another. In particular, the
conductor strips 125 and the further conductor strips 126 of
the stator sectors 110, 112, 113, 114 are formed on the stator
unit 100 1n a manner electrically isulated from one another.
That 1s to say, in particular, that the conductor strips 125, 126
of the first stator sector 110 are designed in a manner
clectrically 1nsulated from the conductor strips 125, 126 of
the second stator sector 112, from the conductor strips 125,
126 of the third stator sector 113 and from the conductor
strips 125, 126 of the fourth stator sector 114. The conductor
strips 125, 126 of the second stator sector 112 are also
designed 1n a manner electrically insulated from the con-
ductor strips 125, 126 of the first stator sector 110, from the
conductor strips 125, 126 of the third stator sector 113 and
from the conductor strips 125, 126 of the fourth stator sector
114. The conductor strips 1235, 126 of the third stator sector
113 also designed 1n a manner electrically imsulated from the
conductor strips 125, 126 of the first stator sector 110, from
the conductor strips 125, 126 of the second stator sector 112
and from the conductor strips 125, 126 of the fourth stator
sector 114. Finally, the conductor strips 125, 126 of the
tourth stator sector 114 are designed 1n a manner electrically
insulated from the conductor strips 1235, 126 of the first
stator sector 110, from the conductor strips 125, 126 of the
second stator sector 112 and from the conductor strips 125,
126 of the third stator sector 113.

Whereas the conductor strips 125, 126 of the individual
stator sectors 110, 112, 113, 114 on the stator unit 100 are
cach designed in a manner electrically insulated from the
conductor strips 125, 126 of the other stator sectors 110, 112,
113, 114, the conductor strips 125, 126 can in each case be
clectrically conductively connected to one another within
the individual stator sectors 110, 112, 113, 114. In particular,
conductor strips 125 of the first stator layer 104 and of the
third stator layer 106, which are respectively situated one
above the other, can be electrically conductively connected
to one another within the stator sectors 110, 112, 113, 114.
For example, conductor strips 125, which are respectively
situated one above the other, of the stator sectors 110, 112,
113, 114 can be connected in series. Similarly, further
conductor strips 126, which are respectively situated one
above the other, of the second stator layer 105 and of the
fourth stator layer 107 can be electrically conductively
connected to one another within the stator sectors 110, 112,
113, 114. For example, further conductor strips 126, which
are respectively situated one above the other, of the stator
sectors 110, 112, 113, 114 can be connected 1n series.

Alternative embodiments of the stator unit 100 can com-
prise further stator layers which are arranged one below the
other 1n the vertical direction 15 between the second and the
third stator layer 105, 106. In this case, the stator unit 100
can comprise stator layers with conductor strips 125, which
are extended 1n an elongate manner substantially along the
first direction 12, and stator layers with further conductor
strips 126, which are extended in an eclongate manner
substantially along the second direction 14, in each case
alternately in the vertical direction 15. In alternative embodi-
ments of the stator unit 100, further stator layers with
conductor strips 125 which are extended along the first
direction 12 or with further conductor strips 126 which are
extended along the second direction 14 can also be arranged
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between the first and the second stator layer 104, 105 and/or
between the third and the fourth stator layer 106, 107.

The conductor strips 125, 126 of the stator sectors 110,
112, 113, 114 are respectively combined to form stator
segments within the stator layers 104, 105, 106, 107.

FIG. 6 shows a schematic illustration of the stator layers
104, 105, 106, 107 of the first stator sector 110 with the
individual stator segments.

The conductor strips 125, 126 of the first stator sector 110
are respectively combined to form stator segments 120, 121
within the stator layers 104, 105, 106, 107. The first stator
sector 110 comprises 1n each case three stator segments 120,
121 which are arranged next to one another and in a manner
adjoining one another 1n each stator layer 104, 105, 106,
107. Each of the stator segments 120, 121 comprises 1n each
case six conductor strips 125, 126 which are arranged next
to one another. The first stator sector 110 comprises 1n each
case three first stator segments 120 1n the first and the third
stator layer 104, 106 and in each case three second stator
segments 121 1n the second and the fourth stator layer 105,
107. The first stator segments 120 comprise in each case six
conductor strips 125 which are arranged next to one another
along the second direction 14 and are extended 1n an
clongate manner along the first direction 12. The second
stator segments 121 comprise 1n each case six further
conductor strips 126 which are arranged next to one another
along the first direction 12 and are extended 1in an elongate
manner along the second direction 14.

The first stator sector 110 of the stator unit 100 therefore
comprises only conductor strips 125, which are extended 1n
an clongate manner along the first direction 12, 1n the first
stator layer 104 and the third stator layer 106, and only
further conductor strips 126, which are extended in an
clongate manner along the second direction 14, 1n the second
stator layer 105 and 1n the fourth stator layer 107.

The first and the second stator segments 120, 121 have
identical dimensions, apart from their orientation. In par-
ticular, the dimensions of the first stator segments 120 1n the
first direction 12 correspond to the dimensions of the second
stator segments 121 in the second direction 14, and the
dimensions of the first stator segments 120 in the second
direction 14 correspond to the dimensions of the second
stator segments 121 1n the first direction 12.

The stator segments 120, 121 are arranged in a manner
situated one above the other 1n such a way that each of the
first stator segments 120 of the first and the third stator layer
104, 106 of the first stator sector 110 extends over the three
second stator segments 121, which are arranged next to one
another 1n the first direction 12, of the second and the fourth
stator layer 105, 107 of the first stator sector 110 1n the first
direction 12. The second stator segments 121 of the second
and the fourth stator layer 105, 107 of the first stator sector
110 also extend over all of the first stator segments 120,
which are arranged next to one another in the second
direction 14, of the first and the third stator layer 104, 106
of the first stator sector 110 1n the second direction 14.

The arrangement of the conductor strips 125, 126 1n the
stator layers 104, 105, 106, 107 of the second stator sector
112, the third stator sector 113 and the fourth stator sector
114 corresponds to the arrangement, illustrated in FIG. 6, of
the conductor strips 125, 126 1n the stator layers 104, 105,
106, 107 of the first stator sector 110.

During operation of the planar drive system 1, the rotor
200 can be oriented over the stator unit 100 1n such a way
that the first rotor direction 206 1s oriented along the first
direction 12 and the second rotor direction 208 is oriented
along the second direction 14. During operation, the first
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magnet unit 210 and the third magnet unit 230 can mteract
with the magnetic field which 1s generated by the conductor
strips 125 of the first stator segments 120, 1n order to drive
the rotor 200 along the second direction 14. During opera-
tion, the second magnet unit 220 and the fourth magnet unit
240 can interact with the magnetic field which 1s generated
by the further conductor strips 126 of the second stator
segments 121, 1in order to drive the rotor 200 along the first
direction 12.

As an alternative, the rotor 200, unlike 1n the manner
illustrated 1n FIG. 6, can also be oriented 1n such a way that
the first rotor direction 206 1s oriented along the second
direction 14 and the second rotor direction 208 is oriented
along the first direction 12. In this case, the first and the third
magnet unit 210, 230 interact with the magnetic field of the
second stator segments 121 for driving the rotor 200 1n the
first direction 12, and the second and the fourth magnet unit
220, 240 interact with the magnetic field of the first stator
segments 120 for driving the rotor 200 in the second
direction 14.

The conductor strips 125, 126 of the individual stator
segments 120, 121 can each be energized with the drive
currents independently of the conductor strips 125, 126 of
the other stator segments 120, 121. In particular, the drive
currents 1n one of the stator segments 120, 121 do not
necessarily depend on drive currents 1n another of the stator
segments 120, 121. In addition, drive currents can be applied
to the conductor strips 125, 126 of one the stator segments

120, 121, while the conductor strips 125, 126 of another, for

example an adjacent, stator segment 120, 121 are current-
less. The conductor strips 125, 126 of the individual stator
segments 120, 121 are configured 1n a manner electrically
insulated from the conductor strips 125, 126 of the other
stator segments 120, 121 on the stator unit 100. The drive
currents can be applied to the conductor strips 125, 126 of
different stator segments 120, 121, for example, from
respectively separate power modules or from separate
power-generating units or output stages of a power module
of the stator module 10.

The conductor strips 1235, 126 in the individual stator

sectors 110, 112, 113, 114 can 1n each case be interconnected
to form polyphase systems with a common star point. The
star point can be formed on the stator unit 100. In particular,
the conductor strips 125, 126 can be interconnected to form
three-phase systems with a common star point. The three-
phase systems can each comprise six adjacent conductor
strips 125 or six adjacent further conductor strips 126. The
number of adjacent conductor strips 125, 126 in one of the
three-phase systems can be 1n each case three, twelve or
another multiple of three.

The polyphase systems can be contact-connected on the
stator unit 100 1 such a way that a drive current can be
applied to each of the polyphase systems independently of
the other polyphase systems. As an alternative, 1n each case
two or more of the polyphase systems can also be connected
to one another on the stator unit 100 1n such a way that a
common drive current can be applied to the connected
polyphase systems together 1n each case. For example, the
connected polyphase systems can be connected 1n series or
in parallel on the stator umt 100.

When the conductor strips 1235, 126 are interconnected to
form polyphase systems, fewer contacts are required for
energizing the conductor strips 1235, 126 than 1n the case of
separate energization of the individual conductor strips 125,
126. As a result, the outlay on hardware for energizing the
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conductor strips 125, 126, in particular the number of
power-generating units which are required for the energiza-
tion, 1s reduced.

The stator sectors 110, 112, 113, 114 can, as 1llustrated 1n
FIGS. 4 and 5, comprise 1 each case eighteen conductor
strips 125, 126 1n each stator layer 104, 105, 106, 107. In
cach case six adjacent conductor strips 125, 126 can be
interconnected to form a three-phase system, and the stator
sectors 110, 112, 113, 114 can each comprise three three-
phase systems which are situated next to one another 1n the
first direction 12, and in each case three three-phase systems
which are situated next to one another in the second direc-
tion 14. In this case, conductor strips 125, 126, which are
extended substantially 1in the same direction 12, 14 and are
situated one above the other in the stator layers 104, 105,
106, 107, can be interconnected 1n series to form a common
three-phase system. The conductor strips 125, 126 can 1n this
case be interconnected in such a way that the same drive
current 1s applied to conductor strips 125, 126 which are
situated one above the other 1n the vertical direction 15 1n
cach case. Therefore, the three-phase systems have three
phases which are interconnected from conductor strips 125,
126 which are situated one above the other in the stator
layers 104, 105, 106, 107.

For example, 1n each case all of the conductor strips 125,
126 which are situated one above the other and are oriented
in parallel can be connected 1n series in the individual stator
layers 104, 105, 106, 107. In particular, the conductor strips
125 of three-phase systems which are situated one above the
other in the first stator layer 104 and 1n the third stator layer
106, and also the further conductor strips 126 of three-phase
systems which are situated one above the other in the second
stator layer 105 and 1n the fourth stator layer 107, are 1n each
case 1mterconnected 1n series to form a common three-phase
system. In this case, 1n each case all of the conductor strips
125, 126, which are situated one above the other in the
vertical direction 15 and are oriented in parallel, of the first
and the third stator layer 104, 106 and of the second and the
tourth stator layer 105, 107 can be connected 1n series.

In particular, in the case of the stator umit 100, the
conductor strips 125 which are extended in an elongate
manner along the first direction 12 are 1n each case inter-
connected to form polyphase systems with a common star
point within the individual stator segments 120. In this case,
the individual polyphase systems of different stator seg-
ments 120 can be energized independently of one another in
cach case. All of the further conductor strips 126 of the
individual further stator segments 121 are likewise intercon-
nected to form further polyphase systems 1n each case. The
individual further polyphase systems of the further stator
segments 121 can each be energized independently of one
another and independently of the polyphase systems of the
stator segments 120. In particular, the conductor strips 125
of the stator segments 120 and the further conductor strips
126 of the further stator segments 121 are i each case
interconnected to form three-phase systems. A three-phase
drive current can be applied to the conductor strips 125 and
the further conductor strips 126 i1n each case. The drive
currents comprise a first phase U, a second phase V and a
third phase W which respectively have a phase offset of 120°
in relation to one another.

The conductor strips 125 are arranged 1n a manner spa-
tially offset in the second direction 14 through 1n each case
one third of the effective wavelength of the drive magnets
211, which interact with the conductor strips 1235, of the first
and the third magnet unit 210, 230. The further conductor
strips 126 are arranged 1n a manner spatially offset 1n the first
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direction 12 through 1n each case one third of the effective
turther wavelength of the further drive magnets 221, which
interact with the further conductor strips 126, of the second
and the fourth magnet unit 220, 240.

FIG. 7 shows a plan view of the first stator layer 104 of
the first stator sector 110. FIG. 8 shows a plan view of the
second stator layer 1035 of the first stator sector 110. FIG. 7
and FIG. 8 illustrate the distribution of the phases U, V, W
on the conductor strips 125, 126 of the first and the second
stator segments 120, 121 of the first stator sector 110. The
stator segments 120, 121 each have a first forward conductor
131 and a first return conductor 132 for the first phases U of
the drive currents, a second forward conductor 141 and a
second return conductor 142 for the second phases V of the
drive currents, and a third forward conductor 146 and a third
return conductor 147 for the third phases W of the drive
currents. After the individual stator segments 120, 121 have
cach been energized independently of one another, the drive
currents which are applied to the individual stator segments
120, 121 can be different. In particular, the individual first
phases U which are applied to the different stator segments
120, 121 can each be different. In addition, 1n each case the
individual second phases V which are applied to the different
stator segments 120, 121 and the individual third phases W
which are applied to the different stator segments 120, 121
can each be different.

The forward conductors 131, 141, 146 and the return
conductors 132, 142, 147 of the individual stator segments
120, 121 are each arranged next to one another along a width
direction of the stator segments 120, 121. In the first stator
segments 120, illustrated in FIG. 7, the width direction
corresponds to the second direction 14. In the second stator
segments 121, 1llustrated 1n FI1G. 8, the width direction runs
parallel and counter to the first direction 12.

The first forward conductor 131 1s respectively arranged
on a first longitudinal side of the stator segments 120, 121.
The first longitudinal side 1s oriented along the first direction
12 1n the first stator segments 120 and along the second
direction 14 1n the second stator segments 121. Following
the first forward conductor 131, the third return conductor
147, the second forward conductor 141, the first return
conductor 132, the third forward conductor 146 and the
second return conductor 142 are arranged next to one
another and 1n a manner adjoining one another in order 1n the
width direction 1n the stator segments 120, 121.

In the stator segments 120, 121, the first phase U 1s
conducted from a first side of the stator segments 120, 121

to a second side, which 1s situated opposite the first side, of
the stator segments 120, 121 on the first forward conductor
131 and from the second side to the first side on the first
return conductor 132. The second phase V 1s conducted from
the first side of the stator segments 120, 121 to the second
side of the stator segments 120, 121 on the second forward
conductor 141 and from the second side to the first side on
the second return conductor 142. The third phase W 1s
conducted from the first side of the stator segments 120, 121
to the second side of the stator segments 120 on the third
torward conductor 146 and from the second side to the first
side on the third return conductor 147.

The phases U, V and W are therefore are each fed to the
forward conductors 131, 141, 146 on the first side of the
stator segments 120, 121 and to the return conductors 132,
142, 147 on the second side of the stator segments 120, 121.
The phases U, V and W are also each coupled out of the
forward conductors 131, 141, 146 on the second side of the
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stator segments 120, 121 and out of the return conductors
132, 142, 147 on the first side of the stator segments 120,

121.

In the first stator segments 120, the first and the second
side are each oriented parallel to the second direction 14. In
the second stator segments 121, the first and the second side
are each oriented parallel to the first direction 12.

The first forward and return conductors 131, 132 of first
stator segments 120, which are situated one above the other
on a plurality of stator layers 104, 106, can be respectively
interconnected 1n series. In particular, the first forward
conductor 131, which 1s arranged 1n the first stator layer 104,
and the first return conductor 132, which 1s arranged 1n the
first stator layer 104, can be interconnected in series with the
first forward conductor 131, which 1s arranged in the third
stator layer 106, and the first return conductor 132, which are
arranged 1n the third stator layer 106. Analogously, the
second forward and return conductors 141, 142 and the third
forward and return conductors 146, 147 of first stator
segments 120, which are situated one above the other on a
plurality of stator layers 104, 106, can be respectively
interconnected 1n series.

In particular, the phases U, V, W can each be coupled nto
the forward conductors 131, 141, 146 of one the first stator
segments 120 on the first or the third stator layer 104, 106,
then run through respectively all of the forward and return
conductors 131, 141, 146, 132, 142, 147, which are associ-
ated with the phase U, V, W 1n question, 1n all of the stator
layers 104, 106 of the first stator segment 120 1n question,
and are finally combined at a star point. Analogously to the
first stator segments 120, the first forward and return con-
ductors 131, 132, the second forward and return conductors
141, 142 and the third forward and return conductors 146,
147 of second stator segments 121, which are situated one
above the other on a plurality of stator layers 105, 107, can
also be respectively mterconnected in series and combined
at a star point.

When the forward conductors 131, 141, 146, which are
situated one above the other, and/or the return conductors
132,142, 147, which are situated one above the other, and/or
all of the forward and return conductors 131, 132, 141, 142,
146, 147, which are associated with a phase U, V, W, of the
individual stator segments 120, 121 are respectively inter-
connected 1n series, 1.e. 1n a row, and/or the forward and
return conductors 131, 132, 141, 142, 146, 147 of the
individual stator segments 120, 121 are respectively inter-
connected to form three-phase systems, the number of
connection points 154, 155, 156 for the individual stator
sectors 120, 121, can be kept particularly small. In particu-
lar, the stator unit 100 can have 1n each case three connection
points 154, 155, 156 for each stator segment 120, 121.

FIG. 9 shows an equivalent circuit diagram of the first
stator segments 120 of the first stator sector 110. In the
equivalent circuit diagram 1illustrated 1n FIG. 9, all of the
conductor strips 125, which are situated one above the other
and are connected 1n series, of the first stator segments 120
are 1llustrated as a single conductor. In particular, the 1llus-
trated first forward conductor 131 comprises all of the
forward conductors 131, which are situated one above the
other 1n different stator layers 104, 106 and are connected 1n
series, of the first stator segments 120, and the illustrated
first return conductor 132 comprises all of the first return
conductors 132, which are situated one above the other 1n
different stator layers 104, 106 and are connected 1n series,
of the first stator segments 120. Analogously, the 1llustrated
second forward conductors 141, second return conductors
142, third forward conductors 146 and third return conduc-
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tors 147 respectively comprise all of the second forward
conductors 141, second return conductors 142, third forward
conductors 146 or third return conductors 147, which are
situated one above the other 1n different stator layers 104,
106 and are connected 1n series, of the first stator segments
120.

The conductor strips 125 of the individual first stator
segments 110 are respectively interconnected to form first
three-phase systems 150. A first connection point 154 for
teeding the first phases U, a second connection point 155 for
feeding the second phases V and a third connection point
156 for feeding the third phases W are 1n each case arranged
on a first side 152, which 1s oriented along the second
direction 14, of the individual first stator segments 120. The
first connection point 154 1s connected to a first forward
conductor 131 which 1s arranged 1n one of the stator layers
104, 106. The second connection point 155 1s connected to
a second forward conductor 141 which 1s arranged 1n one of
the stator layers 104, 106. The third connection point 156 1s
connected to a third forward conductor 146 which 1is
arranged 1n one of the stator layers 104, 106. A star point 157
1s also arranged on the first side 152 of the individual first
stator segments 120 1n each case. A first return conductor
132 of one the stator layers 104, 106, a second return
conductor 142 of one the stator layers 104, 106 and a third
return conductor 147 of one the stator layers 104, 106 are
respectively connected to one another at the star points 157.

FIG. 10 shows an equivalent circuit diagram of the second
stator segments 121 of the first stator sector 110. In the
equivalent circuit diagram illustrated in FIG. 10, as in the
equivalent circuit diagram illustrated 1n FIG. 9 of the first
stator segments 120, all of the further conductor strips 126,
which are situated one above the other and are connected in
series, of the second stator segments 121 are 1llustrated as a
single conductor.

The further conductor strips 126 of the second stator
segments 121 are respectively interconnected 1n the same
way as the conductor strips 1235 of the first stator segments
120 to form second three-phase systems 151. A first con-
nection point 154 for feeding the first phases U, a second
connection point 155 for feeding the second phases V and a
third connection point 156 for feeding the third phases W are
in each case arranged on a first side 153, which i1s oriented
along the first direction 12, of the second stator segments
121. The first connection point 154 i1s connected to a first
torward conductor 131 which 1s arranged 1n one of the stator
layers 105, 107. The second connection point 1535 15 con-
nected to a second forward conductor 141 which is arranged
in one of the stator layers 105, 107. The third connection
point 156 1s connected to a third forward conductor 146
which 1s arranged in one of the stator layers 105, 107. A star
point 157 1s also arranged on the first side 153 of the
individual second stator segments 121 1n each case. A first
return conductor 132 of one the stator layers 105, 107, a
second return conductor 142 of one the stator layers 105,
107 and a third return conductor 147 of one the stator layers
105, 107 are respectively connected to one another at the star
points 157.

FIG. 11 shows an equivalent circuit diagram of the first
stator sector 110 with the first three-phase systems 150,
which are described with reference to FIG. 9 and represent
the first stator segments 120, and the second three-phase
systems 151, which are described with reference to FIG. 10
and represent the second stator segments 121. The first
three-phase systems 150 and the second three-phase systems
151 are arranged 1n a manner rotated through 90° 1n relation
to one another. In particular, the first side 152 of the first
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stator segments 120 and the first side 153 of the second
stator segments 121 are arranged perpendicularly to one
another.

Provided that no differences are described in the text
which follows, the equivalent circuit diagrams of the second
stator sector 112, of the third stator sector 113 and of the
fourth stator sector 114 each correspond to the equivalent
circuit diagram, 1illustrated 1in FIG. 11, of the first stator
sector 110. In particular, the equivalent circuit diagram of
the second stator sector 112 corresponds to the equivalent
circuit diagram, retlected on the first side 152 of the first
stator segments 120, of the first stator sector 110, the
equivalent circuit diagram of the third stator sector 113
corresponds to the equivalent circuit diagram, reflected on
the first side 153 of the second stator segments 121, of the
first stator sector 110, and the equivalent circuit diagram of
the fourth stator sector 114 corresponds to the equivalent
circuit diagram, rotated through 180°, of the first stator
sector 110.

FIG. 12 shows a plan view of the stator module 10
comprising the stator unit 100, and the stator sectors 110,
112, 113, 114. The first stator sector 110 has a first outer edge
161 which i1s oriented along the first direction 12, and a
second outer edge 162 which 1s orniented along the second
direction 14. The second stator sector 112 has a first outer
edge 171 which 1s oriented along the first direction 12, and
a second outer edge 172 which 1s oriented along the second
direction 14. The third stator sector 113 has a first outer edge
181 which 1s orniented along the first direction 12, and a
second outer edge 182 which 1s onented along the second
direction 14. The fourth stator sector 114 has a first outer
edge 191 which 1s oriented along the first direction 12, and
a second outer edge 192 which is oriented along the second
direction 14.

The first stator sector 110 has a first inner edge 163 which
1s oriented along the second direction 14 and 1s arranged
opposite the second outer edge 162 of the first stator sector
110, and a second 1nner edge 164 which 1s oriented along the
first direction 12 and 1s arranged opposite the first outer edge
161 of the first stator sector 110. The second stator sector 112
has a first inner edge 173 which 1s oniented along the second
direction 14 and 1s arranged opposite the second outer edge
172 of the second stator sector 112, and a second 1nner edge
174 which 1s oriented along the first direction 12 and 1s
arranged opposite the first outer edge 171 of the second
stator sector 112.

The third stator sector 113 has a first inner edge 183 which
1s oriented along the second direction 14 and 1s arranged
opposite the second outer edge 182 of the third stator sector
113, and a second 1nner edge 184 which 1s oriented along the
first direction 12 and 1s arranged opposite the first outer edge
181 of the third stator sector 113. The fourth stator sector 114
has a first inner edge 193 which 1s oriented along the second
direction 14 and 1s arranged opposite the second outer edge
192 of the fourth stator sector 114, and a second inner edge
194 which 1s oriented along the first direction 12 and 1s
arranged opposite the first outer edge 191 of the fourth stator
sector 114.

The stator sectors 110, 112, 113, 114 terminate flush with
the stator module 10 and the stator surface 11 on the outer
sides. In particular, the first outer edge 161, which 1s oriented
along the first direction 12, of the first stator sector 110 and
the first outer edge 171, which 1s oriented along the first
direction 12, of the second stator sector 112 are arranged 1n
a manner terminating with a first outer edge 41, which 1s
oriented along the first direction 12, of the stator surface 11.
The second outer edge 162, which i1s oriented along the
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second direction 14, of the first stator sector 110 and the
second outer edge 182, which 1s oriented along the second
direction 14, of the third stator sector 113 are arranged 1n a
manner terminating with a second outer edge 42, which 1s
oriented along the second direction 14, of the stator surface
11. The first outer edge 181, which 1s oriented along the first
direction 12, of the third stator sector 113 and the first outer
edge 191, which 1s oriented along the first direction 12, of
the fourth stator sector 114 are arranged 1 a manner
terminating with a third outer edge 43, which 1s oriented
along the first direction 12 and 1s situated opposite the first
outer edge 41 of the stator surface 11, of the stator surface
11. The second outer edge 172, which 1s oriented along the
second direction 14, of the second stator sector 112 and the
second outer edge 192, which 1s oriented along the second
direction 14, of the fourth stator sector 114 are arranged 1n
a manner terminating with a fourth outer edge 44, which 1s
ortented along the second direction 14 and is situated
opposite the second outer edge 42 of the stator surface 11,
ol the stator surface 11.

The stator sectors 110, 112, 113, 114 are arranged 1n a
manner adjoining one another in the mterior of the stator unit
100. The first inner edge 163, which 1s oriented along the
second direction 14, of the first stator sector 110 1s arranged
on the first mner edge 173, which 1s oriented along the
second direction 14, of the second stator sector 112. The
second inner edge 174, which 1s oriented along the first
direction 12, of the second stator sector 112 1s arranged on
the second inner edge 194, which 1s oriented along the first
direction 12, of the fourth stator sector 114. The first inner
cedge 183, which 1s oriented along the second direction 14,
of the third stator sector 113 is arranged on the first inner
edge 193, which 1s oriented along the second direction 14,
of the fourth stator sector 114. The second 1nner edge 184,
which 1s oriented along the first direction 12, of the third
stator sector 113 1s arranged on the second inner edge 164,
which 1s oriented along the first direction 12, of the first
stator sector 110.

In the stator module 10, the second inner edges 164, 174,
184, 194 of the stator sectors 110, 112, 113, 114 each lie on
a first line which 1s oniented along the first direction 12, and
the first inner edges 163, 173, 183, 193 lie on a second line
which 1s oriented along the second direction 14. The first
inner edges 163, 173 of the first and the second stator sector
110, 112 are arranged 1n alignment with the first inner edges
183, 193 of the third and the fourth stator sector 113, 114 on
the second line. The second 1nner edges 164, 184 of the first
and the third stator sector 110, 113 are arranged in alignment
with the second inner edges 174, 194 of the second and the
fourth stator sector 112, 114 on the first line.

The first line runs perpendicularly to the second line. The
first line 1s arranged 1n the center of the stator module 10 and
the stator umit 100 1n the second direction 14 between the
first stator sector 110 and the third stator sector 113, and also
between the second stator sector 112 and the fourth stator
sector 114. In particular, the first line 1s arranged centrally
between the first and the third outer edge 41, 43 of the stator
surface 11, of the stator unit 100 and of the stator module 10.
The first line forms a first center line 117, which 1s oriented
along the first direction 12, of the stator surface 11, the stator
unit 100 and the stator module 10. The second line 1s
arranged 1n the center of the stator module 10 and the stator
unit 100 in the first direction 12 between the first stator
sector 110 and the second stator sector 112, and also between
the third stator sector 113 and the fourth stator sector 114. In
particular, the second line 1s arranged centrally between the
second and the fourth outer edge 42, 44 of the stator surface
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11, the stator unit 100 and the stator module 10. The second
line forms a second center line 118, which 1s oriented along
the second direction 14, of the stator surface 11, the stator
unit 100 and the stator module 10.

The second center line 118 can, 1n general, also be called
the center line of the stator unit 100, and the first center line
117 can, 1n general, also be called the further center line of
the stator unit 100.

The stator unit 100 has a first contact structure 421, a

second contact structure 422, a third contact structure 423
and a fourth contact structure 424.
The first contact structure 421 can, 1n general, also be
called a contact structure of the stator unit 100. The fourth
contact structure 424 can, 1n general, also be called a further
contact structure of the stator unit 100. The third contact
structure 423 can, 1n general, also be called an additional
contact structure of the stator unit 100. The second contact
structure 422 can, 1n general, also be called a further
additional contact structure of the stator unit 100.

The first contact structure 421 i1s arranged on an inner
edge, which 1s formed by the first inner edge 163 of the first
stator sector 110, of the first stator sector 110 and on an 1nner
edge, which 1s formed by the first imnner edge 173 of the
second stator sector 112, of the second stator sector 112. The
fourth contact structure 424 1s arranged on a further inner
edge, which 1s formed by the second inner edge 164 of the
first stator sector 110, of the first stator sector 110 and on an
inner edge, which 1s formed by the second 1inner edge 184 of
the third stator sector 113, of the third stator sector 113. The
third contact structure 423 1s arranged on a further inner
edge, which 1s formed by the first inner edge 183 of the third
stator sector 113, of the third stator sector 113 and on an
inner edge, which 1s formed by the first inner edge 193 of the
fourth stator sector 114, of the fourth stator sector 114. The
second contact structure 422 1s arranged on a further inner
edge, which 1s formed by the second mnner edge 174 of the
second stator sector 112, of the second stator sector 112 and
on a further inner edge, which 1s formed by the second 1inner
edge 194 of the fourth stator sector 114, of the fourth stator
sector 114.

The first contact structure 421, the second contact struc-
ture 422, the third contact structure 423 and the fourth
contact structure 424 each comprise a plurality of contact
umts449. The contact units 449 are electrically conductively
connected to the conductor strips 125, 126 of the stator unit
100 and are designed to feed the drive currents into the
conductor strips 125, 126. If the conductor strips 125, 126 of
the stator sectors 110, 112, 113, 114 are respectively inter-
connected to form three-phase systems, the contact units 449
are designed, 1n particular, to feed the drive currents 1nto the
polyphase systems of the stator segments 120, 121. The
stator unit 100 then has 1n each case at least one, in particular
two, contact units 449 for each connection point 154, 155,
156 of the three-phase systems.

The first contact structure 421 comprises a first contact
umt group 441 and a second contact unit group 442. The first
contact unit group 441 is electrically conductively connected
to the conductor strips 125, which are extended in an
clongate manner along the first direction 12, of the first
stator sector 110 and comprises all of the contact units 449
which are electrically conductively connected to the con-
ductor strips 125, which are extended 1n an elongate manner
along the first direction 12, of the first stator sector 110. The
second contact unit group 442 1s electrically conductively
connected to the conductor strips 125, which are extended 1n
an elongate manner along the first direction 12, of the second
stator sector 112 and comprises all of the contact units 449
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which are electrically conductively connected to the con-
ductor strips 125, which are extended 1n an elongate manner
along the first direction 12, of the second stator sector 112.
In particular, the first contact structure 421 comprises all of
the contact units 449 which are electrically conductively
connected to the conductor strips 125 which are arranged 1n
the first and the second stator sector 110, 112 1n the first and
the third stator layer 104, 106.

The fourth contact structure 424 comprises a third contact
unit group 443 and a fourth contact unit group 444. The third
contact unit group 443 1s electrically conductively connected
to the further conductor strips 126, which are extended 1n an
clongate manner along the second direction 14, of the first
stator sector 110 and comprises all of the contact units 449
which are electrically conductively connected to the further
contact strips 126, which are extended 1n an elongate manner
along the second direction 14, of the first stator sector 110.
The fourth contact unit group 444 is electrically conduc-
tively connected to the further conductor strips 126, which
are extended 1n an elongate manner along the second direc-
tion 14, of the third stator sector 113 and comprises all of the
contact units 449 which are electrically conductively con-
nected to the further conductor strips 126, which are
extended 1n an elongate manner along the second direction
14, of the third stator sector 113. In particular, the fourth
contact structure 424 comprises all of the contact units 449
which are electrically conductively connected to the further
conductor strips 126 which are arranged 1n the first and the
third stator sector 110, 113 1n the second and the fourth stator
layer 105, 107.

The third contact structure 423 comprises a {ifth contact
unit group 445 and a sixth contact unit group 446. The {ifth
contact unit group 445 1s electrically conductively connected
to the conductor strips 125, which are extended in an
clongate manner along the first direction 12, of the third
stator sector 113 and comprises all of the contact units 449
which are electrically conductively connected to the contact
strips 125, which are extended 1n an elongate manner along
the first direction 12, of the third stator sector 113. The sixth
contact unit group 446 is electrically conductively connected
to the conductor strips 125, which are extended i an
clongate manner along the first direction 12, of the fourth
stator sector 114 and comprises all of the contact units 449
which are electrically conductively connected to the con-
ductor strips 125, which are extended 1n an elongate manner
along the first direction 12, of the fourth stator sector 114. In
particular, the third contact structure 423 comprises all of the
contact units 449 which are electrically conductively con-
nected to the conductor strips 1235 which are arranged 1n the
third and the fourth stator sector 113, 114 in the first and the
third stator layer 104, 106.

The second contact structure 422 comprises a seventh
contact unit group 447 and an eighth contact unmit group 448.
The seventh contact unit group 447 1s electrically conduc-
tively connected to the further conductor strips 126, which
are extended 1n an elongate manner along the second direc-
tion 14, of the second stator sector 112 and comprises all of
the contact umits 449 which are electrically conductively
connected to the further contact strips 126, which are
extended 1n an elongate manner along the second direction
14, of the second stator sector 112. The eighth contact unit
group 448 1s electrically conductively connected to the
turther conductor strips 126, which are extended in an
clongate manner along the second direction 14, of the fourth
stator sector 114 and comprises all of the contact units 449
which are electrically conductively connected to the further
conductor strips 126, which are extended in an elongate
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manner along the second direction 14, of the fourth stator
sector 114. In particular, the second contact structure 422
comprises all of the contact units 449 which are electrically
conductively connected to the further conductor strips 126
which are arranged in the second and the fourth stator sector

112, 114 1n the second and the fourth stator layer 105, 107.

Therefore, the contact units 449 of all of the further
contact strips 126, which are extended 1n an elongate manner
along the second direction 14, are arranged on the first line
which 1s oriented along the first direction 12, 1n particular on
the first center line 117. The contact units 449 of all of the
conductor strips 125, which are extended in an elongate
manner along the first direction 12, are arranged on the
second line which 1s oriented along the second direction 14,
in particular on the second center line 118.

If the conductor strips 125, 126 of the first stator sector
110 according to FIG. 11 are interconnected to form three-

phase systems, comparison of the illustrations of the first
stator sector 110 mn FIG. 12 and FIG. 11 shows that the

connection points 154, 155, 156, which are arranged along
the first side 152 of the first stator segments 120, of the first
stator segments 120 of the first stator sector 110 are arranged
on the first inner edge 163 of the first stator sector 110. The
connection points 154, 155, 156, which are arranged along
the first side 153 of the second stator segments 121, of the
second stator segments 121 of the first stator sector 110 are
also arranged on the second inner edge 164 of the first stator
sector 110. The star points 157 of the first stator segments
120 of the first stator sector 110 are arranged on the first
iner edge 163 of the first stator sector 110, and the star
points 157 of the second stator segments 121 of the first
stator sector 110 are arranged on the second inner edge 164
ol the first stator sector 110.

I1 the conductor strips 125, 126 of the second stator sector
112 are interconnected to form three-phase systems analo-
gously to the first stator sector 110, the equivalent circuit
diagram of the second stator sector 112 1n relation to the
equivalent circuit diagram, illustrated 1n FI1G. 11, of the first
stator sector 110 1s reflected on the first side 152 of the first
stator segments 120. The first side 152 of the first stator
segments 120 of the second stator sector 112 1s then arranged
along the first inner edge 173 of the second stator sector 112.
The first side 153 of the second stator segments 121 of the
second stator sector 112 1s also arranged along the second
iner edge 174 of the second stator sector 112. The star
points 157 of the first stator segments 120 of the second
stator sector 112 are arranged on the first imnner edge 173 of
the second stator sector 112, and the star points 157 of the
second stator segments 121 of the second stator sector 112
are arranged on the second imner edge 174 of the second
stator sector 112.

If the conductor strips 125, 126 of the third stator sector
113 are interconnected to form three-phase systems analo-
gously to the first stator sector 110, the equivalent circuit
diagram of the third stator sector 113 1n relation to the
equivalent circuit diagram, illustrated in FIG. 11, of the first
stator sector 110 1s reflected on the first side 153 of the first
stator segments 121. The first side 152 of the first stator
segments 120 of the third stator sector 213 1s arranged along
the first inner edge 183 of the third stator sector 113. The first
side 153 of the second stator segments 121 of the third stator
sector 113 1s also arranged along the second mnner edge 184
of the third stator sector 113. The star points 157 of the first
stator segments 120 of the third stator sector 113 are
arranged on the first inner edge 183 of the third stator sector
113, and the star points 157 of the second stator segments
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121 of the third stator sector 113 are arranged on the second
inner edge 184 of the third stator sector 113.

If the conductor strips 125, 126 of the fourth stator sector
114 are interconnected to form three-phase systems analo-
gously to the first stator sector 110, the equivalent circuit
diagram of the fourth stator sector 114 1in relation to the
equivalent circuit diagram, 1llustrated 1n FI1G. 11, of the first
stator sector 110 1s rotated through 180°. The first side 152
of the first stator segments 120 of the fourth stator sector 114
1s then arranged along the first inner edge 193 of the fourth
stator sector 114. The first side 153 of the second stator
segments 121 of the fourth stator sector 114 1s also arranged
along the second inner edge 194 of the fourth stator sector
114. The star points 157 of the first stator segments 120 of
the fourth stator sector 114 are arranged on the first inner
edge 193 of the fourth stator sector 114, and the star points
157 of the second stator segments 121 of the fourth stator
sector 114 are arranged on the second inner edge 194 of the
fourth stator sector 114.

Theretfore, overall, the connection points 154, 155, 156 of
the first stator segments 120 of the first, the second, the third
and the fourth stator sector 110, 112, 113, 114 lie on the
second center line 118. The connection points 154, 155, 156
of the second stator segments 120 of the first, the second, the
third and the fourth stator sector 110, 112, 113, 114 all lie on
the first center line 117. When the conductor strips 125, 126
are 1nterconnected to form three-phase systems with a
common start point, the three free connections of the indi-
vidual phases can each be electrically conductively con-
nected to at least one of the, 1n particular to two of the,
contact units 449 of the contact unit groups 441, 442, 443,
444, 445, 446, 447, 448. I the stator sectors 110, 112, 113,
114 each comprise three three-phase systems, which are
arranged next to one another 1n the second direction 14, each
having six conductor strips 125 and three three-phase sys-
tems, which are arranged next to one another in the first
direction 12, each having six further conductor strips 126,
the stator sectors 110, 112, 113, 140 each have eighteen
connections which can be connected to in each case at least
eighteen, 1n particular to thirty-six, contact units 449 of the
contact structures 421, 422, 423, 444. The first, the second,
the third and the fourth contact structures 421, 422, 423, 424
then each comprise at least eighteen, 1n particular thirty-six,
contact units 449.

Instead of interconnecting the conductor strips 125, 126
of the individual stator sectors 110, 112, 113, 114 to form
polyphase systems in each case, 1n alternative embodiments
of the stator unit 100, the conductor strips 125, 126 or
conductor strips 125, 126, which are situated one above the
other and are respectively connected 1n series, of a plurality
of stator planes 104, 105, 106, 107 can also be separately
connected to respectively dedicated connection points or
contact units 449. In particular, each of the conductor strips
125, 126 can be connected to one or two of the contact units
449 mdividually and independently of all of the other
conductor strips 125, 126 and an electric drive current can
be applied to each of said conductor strips via the respective
contact unit 449 or the respective contact units 449.

In the stator unit 100, no contact units 449 are arranged on
the outer edges 41, 42, 43, 44 of the stator unit 100, on the
outer edges 161, 162 of the first stator sector 110, on the
outer edges 171, 172 of the second stator sector 112, on the
outer edges 181, 182 of the third stator sector 113 or on the
outer edges 191, 192 of the fourth stator sector 114. The
outer edges 41, 42, 43, 44 of the stator unit 100, the outer
edges 161, 162 of the ﬁrst stator sector 110, the outer edges
171,172 of the second stator sector 112, the outer edges 181,
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182 of the third stator sector 113 and the outer edges 191,
192 of the fourth stator sector 114 are therefore all designed
in a manner free of contact units 449. Therefore, outer
regions of the stator unmit 100, which are designed in a
manner iree of contact units 449, are arranged along the

outer edges 161, 162, 171, 172, 181, 182, 191, 192 of the
stator sectors 110, 112, 113, 114.

The contact units 449 are arranged only on the 1nner edges
163, 164, 173, 174, 183, 184, 193, 194 of the stator sectors
110, 112, 113, 114. In particular, the outer edges 41, 42, 43,
44 of the stator umt 100, the outer edges 161, 162 of the first
stator sector 110, the outer edges 171, 172 of the second
stator sector 112, the outer edges 181, 182 of the third stator
sector 113 and the outer edges 191, 192 of the fourth stator
sector 114 are all free of connection points 154, 155, 156 of
the stator segments 120, 121.

The first contact unit group 441 and the second contact
unmit group 442 of the first contact structure 421 can, as
illustrated 1 FIG. 12, be arranged next to one another in a
row along the second direction 14. In particular, the contact
units 449 of the first contact unit group 441 and the contact
units 449 of the second contact unit group 442 can be
arranged next to one another 1n a row along the second
direction 14. Here, 1n each case alternately, a contact unit
449 of the first contact unit group 441 can be arranged next
to a contact unit 449 of the second contact unit group 442 or,
in each case alternately, two contact units 449 of the first
contact unit group 441 can be arranged next to two contact
units 449 of the second contact unit group 442.

As 1llustrated 1n FIG. 12, the fifth contact unit group 445
and the sixth contact unit group 446, 1n particular the contact
units 449 of the fifth contact unit group 445 and the contact
units 449 of the sixth contact unit group 446, can also be
arranged next to one another 1n a row along the second
direction 14. Here, 1n each case alternately, a contact unit
449 of the fifth contact unit group 445 can be arranged next
to a contact unit 449 of the sixth contact unit group 446 or,
in each case alternately, two contact units 449 of the fifth
contact unit group 443 can be arranged next to two contact
units 449 of the sixth contact unit group 446.

Analogously, as illustrated 1n FIG. 12, the third contact
umt group 443 and the fourth contact umt group 446, in
particular the contact units 449 of the third contact unit
group 443 and the contact units 449 of the fourth contact unit
group 444, can be arranged next to one another 1 a row
along the first direction 12. Here, 1n each case alternately, a
contact unit 449 of the third contact unit group 443 can be
arranged next to a contact unit 449 of the fourth contact unit
group 444 or, 1in each case alternately, two contact units 449
of the third contact unit group 443 can be arranged next to
two contact units 449 of the fourth contact unit group 444.

As 1llustrated 1n FIG. 12, the seventh contact unit group
447 and the eighth contact unit group 448, 1n particular the
contact units 449 of the seventh contact unit group 447 and
the contact units 449 of the eighth contact unit group 448,
can also be arranged next to one another in a row along the
first direction 12. Here, 1n each case alternately, a contact
umt 449 of the seventh contact umit group 447 can be
arranged next to a contact unit 449 of the eighth contact unit
group 448 or, 1n each case alternately, two contact units 449
of the seventh contact unit group 447 can be arranged next
to two contact units 449 of the eighth contact unit group 448.

The stator unit 100 has a center region 460 at an inter-
section point 119 of the first and the second center line 117,
118 1n the center of the stator unit 100. The first contact unit
group 441, the second contact unit group 442, the third
contact unit group 443, the fourth contact unit group 444, the
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fifth contact unit group 445, the sixth contact unit group 446,
the seventh contact unit group 447 and the eighth contact
unit group 448 are arranged outside the center region 460. In
particular, the contact units 449 of the contact unit groups
441, 442, 443, 444, 445, 446, 44'], 448 are arranged outside
the center region 460.

The first contact structure 421, the second contact struc-
ture 422, the third contact structure 423 and the fourth
contact structure 424 form a cruciform contact arrangement
420 of the stator unit 100 for contact-connecting the con-
ductor strips 125, 126 of the stator unit 100. The contact
arrangement 420 1s designed 1n a cruciform manner and 1s
respectively oriented along the first center line 117 and the
second center line 118 of the stator module 10 and the stator
unit 100. Therefore, the contact structure 420 lies on bor-
ders, which lie 1n the interior of the stator unit 100 and the
stator module 10 1n the first and the second direction 12, 14,
of the stator sectors 110, 112, 113, 114. In particular, the
connection points 154, 155, 156, which are arranged on the
first center line 117 and on the second center line 118, of the
first and the second stator segments 120, 121 form the

contact structure 420 for contact-connecting the stator seg-
ments 120, 121.

In FIG. 12, inner edges 163, 164, 173, 174, 183, 184, 193,
194 of the stator sectors 110, 112, 113, 114 and the contact
structures 421, 422, 423, 424 of the contact arrangement 420
are each arranged on the first and the second lines which
correspond to the center lines 117, 118. In alternative
embodiments of the stator unit 100, the first and/or the
second line can also not correspond to the first and/or the
second center line 117, 118. In particular, the second inner
cdges 164, 174, 184, 194 of the stator sectors 110, 112, 113,
114 and the second and fourth contact structure 422, 424 of
the contact arrangement 420 can be arranged on a {first line,
in particular on a first line which is oriented parallel to the
first direction 12 and 1s displaced 1n the second direction 14
from the first center line 117 1n the direction of the first outer
edge 41 or the third outer edge 43. As an alternative or 1n
addition, the first inner edges 163, 173, 183, 193 of the stator
sectors 110, 112, 113, 114 and the first and the third contact
structure 421, 423 of the contact arrangement 420 can be
arranged on a second line, 1n particular on a second line
which 1s orniented parallel to the second direction 14 and 1s
displaced 1n the first direction 12 from the first center line
117 1n the direction of the second outer edge 4142 or of the
fourth outer edge 44.

In the stator unit 100, no contact units 449 are arranged in
the center region 460. However, 1n alternative embodiments
of the stator unit 100, one or more of the contact units 449
of the contact arrangement 420 can also be arranged 1n the
center region 460.

FI1G. 13 shows a plan view of a first further stator unit 700.
Provided that no diflerences are described 1n the text which
tollows, the first further stator unit 700 1s designed like the
stator unit 100.

In the first further stator unit 700, the contact units 449 of
the first contact unit group 441 and the contact units 449 of
the second contact umt group 442 are arranged 1n a manner
distributed over the entire length of the first inner edge 163
of the first stator sector 110 and over the entire length of the
first mner edge 173 of the second stator sector 112. The
contact units 449 of the third contact umt group 443 and the
contact units 449 of the fourth contact unit group 444 are
likewise arranged 1n a manner distributed over the entire
length of the second inner edge 164 of the first stator sector
110 and over the entire length of the second mner edge 184
of the third stator sector 113. The contact units 449 of the
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fifth contact unit group 445 and the contact units 449 of the
sixth contact unit group 446 are arranged 1n a manner
distributed over the entire length of the first inner edge 183
of the third stator sector 113 and over the entire length of the
first mnner edge 193 of the fourth stator sector 114. The
contact units 449 of the seventh contact unit group 447 and
the contact units 449 of the eighth contact unit group 448 are
arranged 1n a manner distributed over the entire length of the
second mnner edge 174 of the second stator sector 112 and
over the entire length of the second mner edge 194 of the
fourth stator sector 114. In particular, a portion of the contact
units 449 are arranged 1n the center region 460 of the further
stator unit 700 1n the further stator unit 700.

In the stator unit 100 illustrated 1n FIG. 12 and 1n the first
further stator unit 700 illustrated 1n FIG. 13, the contact unit
groups 441, 442, 443, 444, 445, 446, 4477, 448, 1n particular
the contact units 449 of the contact unit groups 441, 442,
443, 444, 445, 446, 44'7, 448, are ecach arranged 1n rows on
the first and the second center line 117, 118 of the stator unit
100. In alternative embodiments of the stator unit 100, the
contact unit groups 441, 442, 443, 444, 445, 446, 447, 448
or the contact units 449 can also be arranged entirely or
partially next to the center lines 117, 118 on the 1nner edges

163, 164, 173, 174, 183, 184, 193, 194 of the stator sectors
110, 112, 113, 114.

FIG. 14 shows a plan view of a second further stator unit
702. Provided that no differences are described 1n the text
which follows, the second further stator unit 702 1s designed
like the stator unit 100. In particular, 1n the second further
stator unit 702, the first contact structure 421 1s arranged on
the first inner edge 163 of the first stator sector 110 and on
the first imnner edge 173 of the second stator sector 112. The
fourth contact structure 424 1s arranged on the second 1nner
edge 164 of the first stator sector 110 and on the second 1inner
edge 184 of the third stator sector 113, the third contact
structure 423 1s arranged on the first inner edge 183 of the
third stator sector 113 and on the first mnner edge 193 of the
fourth stator sector 114, and the second contact structure 422
1s arranged on the second mnner edge 174 of the second stator
sector 112 and on the second mmner edge 194 of the fourth
stator sector 114.

In the second further stator unit 702, the contact units 449
of the contact structures 421, 422, 423, 424 are each
arranged next to the inner edges 163,164, 173,174, 183, 184
193, 194 of the stator sectors 110, 112, 113, 114. In particu-
lar, the contact units 449 of the first contact unit group 441
are arranged on the first inner edges 163, 174 of the first and
the second stator sector 110, 112 1n a manner offset 1n the
direction of the first stator sector 110. The contact units 449
of the second contact unit group 442 are arranged on the first
inner edges 163, 173 of the first and the second stator sector
110, 112 in a manner offset in the direction of the second
stator sector 112. The contact units 449 of the third contact
unmt group 443 are arranged on the second inner edges 164,
184 of the first and the third stator sector 110, 113 in a
manner oflfset 1n the direction of the first stator sector 110,
and the contact units 449 of the fourth contact unit group 444
are arranged on the second 1nner edges 164, 184 of the first
and the third stator sector 110, 113 1n a manner oflset in the
direction of the third stator sector 113.

In addition, the contact units 449 of the fifth contact unit
group 4435 are arranged on the first inner edges 183, 193 of
the third and the fourth stator sector 113, 114 1n a manner
offset 1n the direction of the third stator sector 113, and the
contact units 449 of the sixth contact umt group 446 are
arranged on the first inner edges 183, 193 of the third and the
fourth stator sector 113, 114 in a manner ofiset in the
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direction of the fourth stator sector 114. The contact units
449 of the seventh contact unit group 447 are arranged on
the second inner edges 174, 194 of the second and the fourth
stator sector 112, 114 1n a manner oflset 1n the direction of
the second stator sector 112, and the contact units 449 of the
cighth contact unit group 448 are arranged on the second
inner edges 174, 194 of the second and the fourth stator
sector 112, 114 1n a manner offset in the direction of the
tourth stator sector 114.

The stator unit 100, the further stator unit 700 and/or the
second further stator unit 702 can be designed as a multi-
layer unit, wherein the stator layers 104, 105, 106, 107 are
connected to one another by way of the conductor strips 125,
126 1n each case via insulating intermediate layers. For
example, the stator umt 100, the further stator unit 700
and/or the second further stator unit 702 can be configured
as a printed circuit or printed circuit board. In particular, the
stator unit 100, the further stator unit 700 and/or the second
turther stator unit 702 can be designed as a multilayer
printed circuit board, wherein the stator layers 104, 105,
106, 107 are each arranged 1n different layers of the printed
circuit board. The conductor strips 1235, 126 can have a
thickness of between 10 um and 500 um on the layers of the
printed circuit board, in particular the conductor strips 125,
126 can have a thickness of between 50 um and 250 um. The
contact units 449 can each be designed as contact holes or
vias (vertical interconnect access) in the stator unit 100, the
turther stator unit 700 and/or the second further stator unit
702 and comprise conductively coated passage openings
through the stator unit 100, the further stator unit 700 and/or
the second further stator unit 702.

In order to interconnect the forward and return conductors
131, 141,146, 132, 142, 147 of the three-phase systems 150,
151 of the stator segments 120, 121 according to the
equivalent circuit diagrams illustrated 1n FIGS. 9, 10 and 11,
the stator unit 100, the further stator unit 700 and/or the
second further stator unit 702 can each have connecting
structures. The connecting structures can be arranged on the
conductor strips 125, 126 or between the conductor strips
125, 127 of the stator unit 100, the further stator unit 700
and/or the second further stator unit 702.

Some of the connecting structures can be designed as
horizontal connecting structures which connect conductor
strips 125, 126 which are arranged in the individual stator
segments 120, 121 within the same stator layer 104, 105,
106, 107 to one another. The horizontal connecting struc-
tures are arranged on the same stator layer 104, 105, 106,
107 as the conductor strips 125, 126 to be connected. The
horizontal connecting structures can run 1n the stator layers
104, 105, 106, 107 in each case 1n that direction 12, 14 1n
which the conductor strips 125, 126 are arranged next to one
another. The horizontal connecting structures can run along
the second direction 14 1n the stator layers 104, 106 in which
the conductor strips 125 are extended along the {first direc-
tion 12 and are arranged next to one another along the
second direction 14. The horizontal connecting structures
can run along the first direction 12 in the stator layers 105,
107 1n which the further conductor strips 126, which are
extended 1n an elongate manner along the second direction
14, are arranged. The horizontal connecting structures can,
like the conductor strips 125, 126, be designed as conductor
tracks or conductor track sections of a layer of a printed
circuit board of the stator unit 100, the further stator unit 700
and/or the second further stator unit 702.

Some of the connecting structures can be designed as
vertical connecting structures which connect conductor
strips 125, 126 which are arranged 1n the individual stator
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segments 120, 121 1n different stator layers 104, 105, 106,
107 to one another. For example, the first forward and return
conductors 131, 132 for the first phases U of the drive
currents can be connected 1n series via the vertical connect-
ing structures. Similarly, the second forward and return
conductors 141, 142 for the second phases V of the drive
currents and the third forward and return conductors 146,
147 for the third phases W of the drive currents can be
connected 1n series via the vertical connecting structures.
The vertical connecting structures can be designed as plated-
through holes or as vias (vertical interconnect access), 1.€ as
contact holes, between the individual stator layers 104, 105,
106, 107 of the printed circuit board of the stator unit 100,
the further stator unit 700 and/or the second further stator
unit 702.

The schematic illustrations of the preceding figures show
the conductor strips 125, 126 in each case as conductor
structures which are designed 1n a rectangular manner and
extend over the entirety of the stator sectors 110, 112, 113,
114. The conductor strips 125, 126 can be formed 1n regions,
which are remote from the connecting structures, of the
stator unit 100, the further stator unit 700 and/or the second
turther stator umt 702, as 1s schematically illustrated 1n the
preceding figures. However, 1n particular 1n the region of the
connecting structures, the shape of the conductor strips 125,
126 can also differ from the schematic illustrations of the
preceding figures. In particular, the conductor strips 125 of
the first stator segments 120 can be designed to be narrower
in the second direction 14 in the region of the connecting
structures than in the regions which are remote from the
connecting structures. Similarly, the further conductor strips
126 of the second stator segments 121 can be designed 1n a
manner which 1s narrower in the first direction 12 in the
region of the connecting structures than in the regions which
are remote from the connecting structures.

The conductor strips 123 of the first stator segments 120
can also be designed to be shorter 1n the first direction 12
than 1s schematically 1llustrated in the preceding figures. The
further conductor strips 126 of the second stator segments
121 can also be designed to be shorter in the second
direction 14, as 1s schematically illustrated 1n the preceding
figures. In particular, the conductor strips 125 of the indi-
vidual first stator segments 120 do not each have to extend
completely over the first stator segments 120 1n the first
direction 12, and the further conductor strips 126 of the
individual second stator segments 121 do not each have to
extend completely over the second stator segments 121 1n
the first direction 12. Instead, horizontal connecting struc-
tures and/or vertical connecting structures can be arranged in

the region of the outer edges 161, 162, 171, 172, 181, 182,
191, 192 and the inner edges 163, 164, 173, 174, 183, 184,
193, 194 of the stator sectors 110, 112, 113, 114.
Electrically conductive connection between the contact
units 449 of the contact arrangement 420 and the conductor
strips 125, 126 can take place 1n any desired stator layer 104,
105, 106, 107 of the stator unit 100, the further stator unit
700 and/or the second further stator unit 702. In particular,
there can be an electrically conductive connection between
one of the contact units 449 and one of the conductor strips
125, 126 1n stator layers 105, 106 which are arranged 1n the
vertical direction 15 1n the interior of the stator unit 100, the
further stator unit 700 and/or the second further stator unit
702. The stator layers 105, 106, which are arranged in the
interior of the stator unit 100, the further stator unit 700
and/or the second further stator unit 702, form inner layers
of the stator unit 100, the further stator unit 700 and/or the
second further stator unit 702, whereas the stator layers 104,
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107 which are arranged on the stator surface 11 and on a
bottom surface, which 1s situated opposite the stator surface
11, of the stator unit 100, the further stator unit 700 and/or
the second further stator unit 702 form outer layers of the
stator unit 100, the further stator unit 700 and/or the second
turther stator umt 702. Therefore, the inner layers are
arranged between the outer layers. In the stator unit 100
illustrated 1n FI1G. 5, the first stator layer 104 and the fourth
stator layer 107 each form outer layers, and the second stator
layer 105 and the third stator layer 106 each form inner
layers of the stator unit 100. Stator layers 104, 105, 106, 107
with a conductor strip 125, 126 or with a plurality of
conductor strips 125, 126, which are electrically conduc-
tively connected to contact units 449 of the contact arrange-
ment 420, can also be called connection stator layers.

FIG. 15 shows a schematic illustration of a plan view of
a connection stator layer 109 of the stator unit 100. In the
connection stator layer 109, the first stator segments 120 are
connected to the contact arrangement 420 by way of the
conductor strips 125 which are extended in an eclongate
manner along the first direction 12. The connection stator
layer 109 can be, for example, that stator layer 104, 106 with
conductor strips 125 which are extended 1n the first direction
12, which stator layer 1s arranged furthest away from the
stator surface 11 1n the vertical direction 15. For example,
the connection stator layer 109 can be formed by the third
stator layer 106.

In the text which follows, the connection of the conductor
strips 125 to the contact arrangement 420 1s described with
reference to the connection of the conductor strips 125 of the
first and the second stator sector 110, 112 to the first and the
second contact unit group 441, 442 of the first contact
structure 421. The conductor strips 1235 of the third and of
the fourth stator sector 113, 114 are connected 1n an analo-
gous manner to the fifth and the sixth contact unit group 445,
446 of the third contact structure 423.

The first contact structure 421 comprises two first contact
units 471, two second contact units 472, two third contact
units 473, two fourth contact units 474, two fifth contact
units 475, two sixth contact units 476, two seventh contact
units 477, two eight contact umts 478, two minth contact
units 479, two tenth contact units 480, two eleventh contact
units 481, two twellth contact units 482, two thirteenth
contact units 483, two fourteenth contact units 484, two
fifteenth contact units 485, two sixteenth contact units 486,
two seventeenth contact units 487 and two eighteenth con-
tact units 488 which are arranged in order on the second
center line 118 between the first stator sector 110 and the
second stator sector 112.

The conductor strips 123 of the first stator sector 110 are
connected to the first contact unit group 441, wherein the
first contact unit group 441 comprises the first contact units
471, the third contacts unit 473, the fifth contact units 475,
the seventh contact units 477, the ninth contact units 479, the
eleventh contact units 481, the thirteenth contact units 483,
the fifteenth contact units 485 and the seventeenth contact
units 487. The conductor strips 125 of the connection stator
layer 109 of the second stator sector 112 are connected to the
second contact unit group 442, wherein the second contact
unit group 442 comprises the second contact units 472, the
fourth contact units 474, the sixth contact units 476, the
cighth contact units 478, the tenth contact umts 480, the
twelith contact units 482, the fourteenth contact units 484,
the sixteenth contact units 486 and the eighteenth contact
units 488.

The forward conductors 131, 141, 146 of the three-phase

systems of the first stator segments 120 of the first stator
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sector 110 are each electrically conductively connected to
the contact units 471, 473, 475, 477, 479, 481, 483, 485, 487
of the first contact unit group 441. The forward conductors
131, 141, 146 of the three-phase systems of the first stator
segments 120 of the second stator sector 112 are each
clectrically conductively connected to the contact units 472,
474,476, 478, 480, 482, 484. 486, 488 o1 the second contact
unit group 442.

The stator unit 100 has a conductor strip 127 which 1s
close to the center. The conductor strlp 127 which 1s close to
the center 1s arranged 1n a manner oflset 1n the direction of
the intersection point 119 of the center lines 117, 118 1n
relation to the first contact structure 421 in the second
direction 14 1n such a way that it 1s arranged at a distance
from the contact units 449 of the first contact structure 421
in the second direction 14. In particular, the conductor strip
127 which 1s close to the center adjoins the second center
line 118 in the center region 460. In the stator unit 100, the
third forward conductor 146 of a stator segment 122, which
1s arranged on the first center line 117 and 1s close to the
center, of the first stator sector 110 forms the conductor strip
127 which i1s close to the center. However, 1n the alternative
exemplary embodiment of the stator unit 100, the conductor
strip 127 which 1s close to the center can also be formed by
other forward conductors 131, 141, 146 of stator segments,
which are arranged on the ﬁrst center line 117 and close to
the center, of the first or the second stator sector 110, 112.

Apart from the conductor strip 127 which 1s close to the
center, all of the forward conductors 131, 141, 146 of the
first and the third stator sector 110, 112 are electrically
conductively connected to the contact units 471, 472, 473,
474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 485,
486, 488 of the first contact structure 421 via horizontal
connecting structures which are arranged on the connection
stator layer 109. The conductor strip 127 which 1s close to
the center 1s electrically conductively connected to the two
seventh contact units 487 of the first contact unit group 441
via a vertical connecting structure 602 and via a feed line.
The feed line 1s arranged 1n an additional stator layer of the
stator unit 100 and 1s electrically conductively connected to
the vertical connecting structure 602 and the seventh contact
units 487 of the first contact structure 421 on the additional
stator layer.

The conductor strip 127 which 1s close to the center 1s,
once again, electrically conductively connected to the ver-
tical connecting structure 602 via a horizontal connecting
structure 601 which 1s arranged on the connection stator
layer 109. The additional stator layer 1s formed by a stator
layer which 1s arranged above or below the connection stator
layer 109 1n the vertical direction 15. In particular, the
additional stator layer can be formed by the stator layer 104,
106 with conductor strips 125 which are extended in the first
direction 12, which stator layer follows the connection stator
layer 109 1n the vertical direction 15, for example by the first
stator layer 104 or by a further stator layer, which 1s arranged
between the first stator layer 104 and the third stator layer
106, with conductor strips 125 which are extended in the
first direction 12.

Connecting the conductor strip 127, which 1s close to the
center, via the vertical connecting structure 602 and the feed
line, which 1s arranged 1n the additional stator layer, allows
the conductor strip 127 which 1s close to the center to be
connected to the first contact structure 421 1n a space-saving
manner. Particularly in stator units in which, as in the stator
unit 100 1illustrated in FIG. 12, no contact units 449 are
located 1n the center region 460, a suflicient amount of space
in order to connect the other conductor strips 125 of the first
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and the third stator sector 110, 112 to the first contact
structure 421 1s available when a connection 1s made
between the conductor strip 127 which 1s close to the center
and the seventeenth contact unit 487, which connection 1s
realized via the feed line which 1s arranged 1n the additional
stator layer.

In the stator unit 100, the entire conductor arrangement of
the third stator sector 113 corresponds to the entire conduc-
tor arrangement, which 1s reflected at the first center line
117, of the first stator sector 110. The entire conductor
arrangement of the fourth stator sector 114 corresponds to
the entire conductor arrangement, which 1s reflected at the
first center line 117, of the second stator sector 112. In this
case, the entirety of the conductor arrangements comprise, 1n
particular, the arrangement of the conductor strips 125, the
horizontal connecting structures 601 and the vertical con-
necting structures 602 and the first and the third contact
structure 421, 423. In particular, 1n the connection stator
layer 109, the entire conductor arrangement of the third
stator sector 113 corresponds to the enftire conductor
arrangement, which 1s retlected at the first center line 117, of
the first stator sector 110 and the entire conductor arrange-
ment of the fourth stator sector 114 corresponds to the entire
conductor arrangement, which 1s reflected at the first center
line 117, of the second stator sector 112. In particular, 1n the
third contact structure 423 too, a conductor strip 127, which
1s close to the center, of the third stator sector 114 1s
clectrically conductively connected to contact units of the
fifth contact unit group 445 via a vertical connecting struc-
ture 602 and a feed line which 1s arranged 1n the additional
stator layer.

The further conductor strips 126, which are extended
along the second direction 14, are electrically conductively
connected to the second contact structure 422 and the fourth
contact structure 424 in an analogous manner. In particular,
the stator sectors 110, 112, 113, 114 have, in a further
connection stator layer of the stator unit 100, a conductor
arrangement which corresponds to the conductor arrange-
ment, which 1s rotated through 90° 1n the counterclockwise
direction, of the connection stator layer 109 shown 1n FIG.
15. The further connection stator layer can be, for example,
the fourth stator layer 107. Like the connection stator layer
109, the further connection stator layer also comprises two
turther conductor strips which are close to the center and
which are each electrically conductively connected to one or
more contact units 449 of the second or the fourth contact
structure 422, 424 via a further vertical connecting structure
603 and a feed line which is arranged 1n a further additional
stator layer. The further conductor strips, which are close to
the center, of the further connection stator layer can be
arranged 1n the third and the fourth stator sector 113, 114 1n
this case. The further additional stator layer can be, for
example, the second stator layer 103 or a further stator layer,
which 1s arranged between the second stator layer 105 and
the fourth stator layer 107, with further conductor strips 126
which are extended 1n the second direction 14.

In a stator unit 100 which 1s designed as a printed circuit
board, the contact units 471, 472, 473, 474, 475, 476, 477,
478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488 can
cach be designed as vias. Similarly, the vertical connecting
structures 602 and/or the further vertical connecting struc-
tures 603 can be designed as vias. The vertical connecting,
structures 602 are each arranged on the second center line
118, wherein the vertical connecting structure 602, which 1s
connected to the conductor strip 127, which 1s close to the
center, of the first stator sector 110, 1s arranged between the
first and the second stator sector 110, 112, and the vertical
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connecting structure 602, which i1s connected to the conduc-
tor strip 127, which 1s close to the center, of the third stator
sector 113, 1s arranged between the third and the fourth
stator sector 113, 114. The further vertical connecting struc-
tures 603 are each arranged on the first center line 117,
wherein the further connecting structure 603, which 1s
connected to the turther conductor strip, which is close to the
center, ol the fourth stator sector 114, 1s arranged between
the second and the fourth stator sector 112, 114, and the
turther vertical connecting structure 603, which 1s connected
to the turther conductor strip, which 1s close to the center, of
the third stator sector 113, 1s arranged between the first and
the third stator sector 111, 113. The vertical connecting
structures 602 and/or the further vertical connecting struc-
tures 603 are each arranged in the center region 460. The
vertical connecting structures 602 and/or the further vertical
connecting structures 603 can each comprise a via, which 1s
arranged on the center lines 117, 118, or a plurality of vias
which are arranged next to one another on the center lines
117, 118, 1n particular in each case seven vias which are
arranged on the center lines 117, 118.

The stator unit 100, the first further stator unit 700 or the
second further stator unit 702 are electrically conductively
connected to a power module via the contact arrangement
420. The power module 1s designed to provide the drive
currents for dniving the rotor 200. The power module can
comprise, for example, one or more power-generating units
in order to generate the drive currents. The power-generating
units can be designed, for example, as amplifiers or output
stages, 1 particular as H-bridge circuits. As an alternative,
the drive currents can also be generated by further modules
of the stator module 10 and fed into the power module. The
power module can also be called a feed module.

FIG. 16 shows a schematic perspective illustration of a
bottom side of the power module 300. The power module
300 1s designed 1n a substantially flat manner on 1ts bottom
side. Electronic parts or components in particular the power-
generating units, can be arranged on the power module 300
on the bottom side. The power module 300 1s designed as a
plate. An extent of the power module 300 1n the first and the
second direction 12, 14 1s 1n each case greater than an extent
of the power module 300 in the vertical direction 15. The
power module 300 can comprise a printed circuit board with
clectronic parts or components which are arranged on the
printed circuit board.

The printed circuit board of the power module 300 can
have one or more copper layers in which conductor tracks
for contact-connecting the electronic parts, which are
arranged on the printed circuit board, are formed. The
copper layers can have a thickness of from 10 um to 500 um,
in particular of from 50 um to 100 wm, 1n particular of 70
um. The conductor tracks can have a minimum width of 50
um or 100 um, 1n particular of 200 um or of 300 um.

The power module 300 1s formed 1n a cruciform manner
with two bars 301, 302, which are oriented perpendicularly
to one another and are oriented along the first and the second
direction 12, 14, in the plane which 1s spanned by the first
and the second direction 12, 14. The bars 301, 302 of the
power module 300 have the same extents 1n the first direc-
tion 12 and in the second direction 14 in each case. In
particular, the power module 300 comprises a first bar 301
which runs along the first direction 12 and a second bar 302
which runs along the second direction 14.

The first bar 301 can have a width 1n the second direction
14 which 1s smaller than a width of the above-described
stator unit 100 1n the second direction 14. In particular, the
first bar 301 can have a width 1n the second direction 14
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which 1s smaller than half the width of the stator unit 100 in
the second direction 14. The second bar 302 can have a
width 1n the first direction 12 which 1s smaller than a width
of the stator unit 100 1n the first direction 12. In particular,
the second bar 302 can have a width 1n the first direction 12
which 1s smaller than half the width of the stator unit 100 in
the first direction 12.

The power module 300 comprises a first module unit 320,
a second module unit 322, a third module unit 324 and a
tourth module unit 326 which are each designed 1n a manner
mechanically separated from one another. Provided that no
differences are described i1n the text which follows, the
module units 320, 322, 324, 326 arc designed 1n an 1dentical
manner. The first and the third module unit 320, 324 form
the second bar 302, which 1s oriented along the second
direction 14, of the cruciform power module 300, and the
second and the fourth module unit 322, 326 form the first bar
301, which 1s oriented along the first direction 12, of the
cruciform power module 300.

The first module umt 320 can, 1n general, also be called
a module unit 320 of the power module 300, and the fourth
module unit 326 can, 1n general, also be called a further
module unit 326 of the power module 300.

The module units 320, 322, 324, 326 each have, 1n the
plane which 1s spanned by the first and the second direction
12, 14), a portion which 1s designed 1n a rectangular manner
in a plan view of the bottom side of the module units 320,
322, 324, 326. The base of a triangular portion, which
substantially has the shape of an equilateral triangle 1n a plan
view of the bottom side of the module units 320, 322, 324,
326, adjoins one side of the rectangular portion. The module
units 320, 322, 324, 326 are arranged 1n a cruciform manner
about a common central point, wherein the tips of the
triangular portions of the module units 320, 322, 324, 326
are each arranged in a manner facing one another at the
center point. The first module unit 320 and the third module
unit 324 are arranged opposite one another in the second
direction 14, wherein the tips of the triangular portions of the
first and the third module umt 320, 324 are each arranged 1n
a manner facing one another at the center point. The second
module unit 322 and the fourth module unit 326 are arranged
opposite one another 1n the first direction 12, wherein the
tips of the portions, which are designed as equlateral
triangles, of the second and the fourth module unit 322, 326
are arranged 1n a manner facing one another at the center
point.

One limb of the triangular portion of the second module
unit 322 1s arranged next to one limb of the triangular
portion of the first module unit 320. A further limb of the
triangular portion of the second module unit 322 1s arranged
next to a limb of the trnangular portion of the third module
unit 324. One limb of the triangular portion of the fourth
module unit 326 1s arranged next to a further limb of the
triangular portion of the first module unit 320. A further limb
of the triangular portion of the fourth module unit 326 is
arranged next to a further limb of the triangular portion of

the third module unit 324.

The module units 320, 322, 324, 326 are clectrically
conductively connected to one another via connection 321,
323, 325, 327. In addition, the connection 321, 323, 325, 327
can be designed to mechanically fasten the module units
320, 322, 324, 326 to one another. A first connection 321
connects the first module unit 320 to the second module unit
322, a second connection 323 connects the second module
unit 322 to the third module unit 324, a third connection 325
connects the third module unit 324 to the fourth module unit
326, and a fourth connection 327 connects the fourth module
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unit 326 to the first module unit 320. In alternative embodi-
ments the power module 300 can be designed 1n a cruciform
manner, but in one piece from a single continuous plate and
without the module units 320, 322, 324, 326 and connection
321, 323, 325, 327.

The connection 321, 323, 325, 327 are respectively
arranged on the limbs of the triangular portions of the
module units 320, 322, 324, 326. The connection 321, 323,
325, 327 connect limbs, which are arranged respectively
next to one another, of adjacent module units 320, 322, 324,
326.

The connection 321, 323, 325, 327 can be designed as
clectrical plug-in connectors, for example as printed circuit
board connectors. The connection 321, 323, 325, 327 can
also be designed, in particular, as printed circuit board
connectors which can be pressed in. The connection 321,
323, 325, 327 can be pressed 1mnto contact holes, which are
formed 1n the module units 320, 322, 324, 326, on the
bottom side of the module units 320, 322, 324, 326 for
example. In particular, the connection 321, 323, 325, 327
can form a solder-free electrically conductive connection
between the module units 320, 322, 324, 326.

The module units 320, 322, 324, 326 can each be designed
in an 1dentical manner, apart from a coupling element 1127
which 1s arranged on the first module unit 320. In particular,
the module units 320, 322, 324, 326 can each have identical
dimensions and/or an 1dentical conductor track layout, 1.e.
an 1dentical conductor arrangement, and/or be populated
with electronic components 1n an identical manner, apart
from the coupling element 1127. In particular, a conductor
arrangement of the first module umit 320, a conductor
arrangement of the second module unit 322, a conductor
arrangement of the third module unit 324 and a conductor
arrangement of the fourth module unit 326 can each be
designed in an identical manner. In particular, all of the
module units 320, 322, 324, 326 can have connection
contacts, for example solder contacts, for connection of the
coupling element 1127, wherein only the first module unit
320 1s fitted with the coupling element 1127. In alternative
embodiments of the power module 300, the coupling ele-
ment 1127 can also be arranged on one of the other module
units 322, 324, 326 instead of on the first module unit 320.
The power module 300 can be designed to receive supply
power for generating the drive currents for the conductor
strips 125, 126 of the stator umit 100 1n a manner supplied
via the coupling element 1127,

FIG. 17 shows a schematic perspective illustration of the
bottom side of the stator unit 100. The bottom surface 101,
which 1s situated opposite the stator surface 11, of the stator
unit 100 1s designed 1n a flat manner. The further conductor
strips 126 of the fourth stator layer 107 are arranged on the
bottom surface 101. The stator unit 100 can be free of
clectronic elements or components on 1ts bottom side. The
cruciform contact arrangement 420 can be contacted from
the bottom side of the stator unit 100. For example, the
contact units 449, in particular contact holes or vias, of the
contact arrangement 420 can be exposed on the bottom side
of the stator unit 100.

The stator unit 100 and the power module 300 are
clectrically conductively connected to one another via a
connecting line 310 1n the stator module 10. The connecting
line 310 leads from the top side of the power module 300 to
the bottom side and the bottom surface 101 of the stator unit
100.

The contact arrangement 420 of the stator umt 100 1s
clectrically conductively connected to a connection arrange-
ment 309, illustrated 1n FIG. 16, of the power module 300
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via the connecting line 310. The connection arrangement
309 of the power module 300 can be designed 1n a cruciiorm
manner, like the contact arrangement 420 of the stator unit
100. The connection arrangement 309 of the power module
300 can comprise, for example, conductively coated passage
openings or conductively coated contact holes or vias. The
contact holes of the connection arrangement 309 of the
power module 300 can be designed like the contact holes of
the contact arrangement 420 of the stator unit 100. The
contact holes of the connection arrangement 309 of the
power module 300 can be arranged directly beneath the
contact holes of the contact arrangement 420 of the stator
unit 100 and can be orniented 1n alignment with the contact
holes of the contact arrangement 420 of the stator unit 100,
so that each contact hole 1n the stator unit 100 has situated
opposite 1t a contact hole, which 1s oriented with the contact
hole 1n question 1n the stator unit 100, 1n the stator module
300, and vice versa.

As 1illustrated in FIG. 16, the cruciform connection
arrangement 309 of the power module 300 1s arranged along
the center lines, which run in the first direction 12 and the
second direction 14, of the power module 300. In particular,
the cruciform connection arrangement 309 of the power
module 300 1s arranged centrally on the bars 301, 302 of the
power module 300 which 1s designed 1n a cruciform manner.
In particular, the power module 300 comprises a first con-
nection arrangement 311 which 1s arranged centrally on the
second bar 302, which 1s oriented along the second direction
14, of the power module 300 1n the first direction 12, a
second connection arrangement 312 which 1s arranged cen-
trally on the first bar 301, which 1s oriented along the first
direction 12, of the power module 300 in the second
direction 14, a third connection arrangement 313 which 1s
arranged centrally on the second bar 302, which 1s oriented
along the second direction 14, of the power module 300 1n
the first direction 12 and opposite the first connection
arrangement 311, and a fourth connection arrangement 314
which 1s arranged centrally on the first bar 302, which 1s
oriented along the first direction 12, of the power module
300 in the second direction 14 and opposite the second
connection arrangement 312.

The first connection arrangement 311 can, 1n general, also
be called a connection arrangement 311 of the power module
300, and the fourth connection arrangement 314 can, 1n
general, also be called a further connection arrangement 314
of the power module 300.

In the power module 300 which 1s of modular design, the
first connection arrangement 311 1s arranged on the {first
module unit 320, the second connection arrangement 312 1s
arranged on the second module unit 322, the third connec-
tion arrangement 313 1s arranged on the third module unit
324, and the fourth connection arrangement 314 1s arranged
on the fourth module unit 326 of the power module 300. The
connection arrangements 311, 312, 313, 314 are respectively
arranged centrally on the module units 320, 322, 324, 326,
in particular centrally on the rectangular portions of the
module units 320, 322, 324, 326.

In the stator module 10, the first connection arrangement
311 of the power module 300 1s arranged beneath the first
contact structure 421 of the stator unit 100, the second
connection arrangement 312 of the power module 300 is
arranged beneath the second contact structure 422 of the
stator unit 100, the third connection arrangement 313 of the
power module 300 i1s arranged beneath the third contact
structure 423 of the stator unit 100, and the fourth connec-
tion arrangement 314 of the power module 300 1s arranged
beneath the fourth contact structure 424 of the stator umit
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100. The connection arrangements 311, 312, 313, 314 of the
power module 300 are oniented parallel to the contact
structure 421, 422, 423, 424, which 1s respectively situated
above 1t, of the stator unit 100.

The connecting lime 310 1s designed in a cruciform
manner. The connecting line 310 comprises a contact 319,
illustrated 1n FI1G. 17, via which the connection arrangement
309 of the power module 300 1s electrically conductively
connected to the contact arrangement 420 of the stator unit
100. The contact 319 can, as 1s illustrated in FIG. 17,
comprise a {irst contact 315 which electrically conductively
connects the first connection arrangement 311 of the power
module 300 to the first contact structure 421, in particular to
the first contact unit group 441 and the second contact unit
group 442 of the stator unit 100, a second contact 316 which
clectrically conductively connects the second connection
arrangement 312 of the power module 300 to the second
contact structure 422, in particular to the seventh contact
unmt group 447 and to the eighth contact unit group 448 of
the stator unit 100, a third contact 317 which electrically
conductively connects the third connection arrangement 313
of the power module 300 to the third contact structure 423,
in particular to the fifth contact unit group 445 and the sixth
contact umt group 446 of the stator unit 100, and a fourth
contact 318 which electrically conductively connects the
fourth connection arrangement 314 of the power module 300
to the fourth contact structure 424, in particular to the third
contact unit group 443 and the fourth contact unit group 444
of the stator unit 100.

The connecting line 310 can comprise one or more pin
strips which are arranged 1n a cruciform manner. In particu-
lar, the contact 315, 316, 317, 318 can, as 1s 1llustrated 1n
FIG. 17, each comprise one or more pin strips. The pin strips
comprise electrically conductive pins which are arranged
next to one another and can be designed as straight, round
cylinders. The pins are arranged so as to engage into the
contact holes of the connection arrangement 309 of the
power module 300 and into the opposite contact holes of the
contact arrangement 420 of the stator unit 100 1n order to
establish an electrically conductive connection between the
contact structures 421, 422, 423, 424 and the connection
arrangements 311, 312, 313, 314. The contact 315, 316, 317,
318, which comprise pin strips, can be designed, 1n particu-
lar, as press-in connectors, 1.e. press-iit connectors, which
are pressed into the contact holes in the stator umt 100
and/or ito the contact holes 1n the power module 300.

In particular, each module unit 320, 322, 324, 326 of the
power module 300 can be clectrically conductively con-
nected to precisely one of the contact structures 421, 422,
423, 424 of the stator unit 100 via 1n each case precisely one
of the contact 315, 316, 317, 318. The first module unit 320
1s connected to the first contact structure 421 of the stator
unit 100 via the first contact 315, the second module unit 322
1s connected to the second contact structure 422 of the stator
unit 100 via the second contact 316, the third module unit
324 1s connected to the third contact structure 423 of the
stator unit 100 via the third contact 317, and the fourth
module unit 326 1s connected to the fourth contact structure
424 of the stator unit 100 via the fourth contact 318.

The first module unit 320 1s electrically conductively
connected to the conductor strips 125, which are oriented
along the first direction 12, of the first and the second stator
sector 110, 112 via the first contact 315 of the connecting
line 310. The second module unit 322 1s electrically con-
ductively connected to the further conductor strips 126,
which are oriented along the second direction 14, of the
second and the fourth stator sector 112, 114 via the second
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contact 316 of the connecting line 310. The third module
unit 324 1s electrically conductively connected to the con-
ductor strips 125, which are oriented along the first direction
12, of the third and the fourth stator sector 113, 114 via the
third contact 317 of the connecting line 310. The fourth
module unit 326 1s electrically conductively connected to the
turther conductor strips 126, which are orniented along the
second direction 14, of the first and the third stator sector
110, 113 via the fourth contact 318 of the connecting line
310.

If the contact 319 for connecting the contact structures
421, 422, 423, 424 of the stator unit 100 to the connection
arrangements 311, 312, 313, 314 are designed as press-it
connectors, the contact structures 421, 422, 423, 424 of the
stator unit 100 can each be arranged at a distance from the
center region 460 of the stator unit 100 1n such a way that,
when one of the module unmits 420, 422, 424, 426 1s pressed
with the stator unit 100, loading of the further module units
420,422, 424, 426 by a pressing tool which 1s arranged next
to the connection arrangements 311, 312, 313, 314 1s pre-
vented.

FIG. 18 shows a schematic perspective illustration of the
bottom side of the power module 300 and the bottom side of
the stator unit 100, wherein the power module 300 1s
connected to the stator unit 100 via the connecting line 310.
FIG. 18 illustrates the electronic components which are
arranged on the bottom side of the power module 300.

The connecting line 310 can be designed as a mechani-
cally fixed or rigid connection between the power module
300 and the stator unit 100. At the same time, the connecting
line 310 can be designed to be elastic enough to compensate
for different thermal expansion, 1n particular on account of
different coeflicients of thermal expansion, of the stator unit
100 and the power module 300 without loss of the electrical
contact connection. A mechanically fixed and rigid connec-
tion together with simultaneous compensation of diflerent
thermal expansions can be achieved, inter alia, 1f the con-
necting line 310 has contact 315, 316, 317, 318 which
comprise pin strips or press-in connectors.

The stator unit 100 and the power module 300 can be
arranged at a fixed distance from one another 1n the vertical
direction 15, and the connecting line 310 can be designed to
clectrically conductively connect the stator unit 100 and the
power module 300 over the distance. The distance can be
dimensioned 1n such a way that a suflicient amount of space
for electronic components which are arranged on a top side
of the power module 300 1s available between the stator unit
100 and the power module 300. A distance which 1s dimen-
sioned 1n this way 1s provided, 1n particular, by the connect-
ing line 310 with contact 315, 316, 317, 318 which are
designed as pin strips or press-in connectors. As an alterna-
tive or 1n addition, the distance can be dimensioned 1n such
a way that electromagnetic coupling between the conductor
strips 125, 126 of the stator unit 100 and conductor surfaces
or conductor tracks on the power module 300 1s minimized.
This 1s the case, inter alia, in the connecting line 310 with
contact 315, 316, 317, 318 which are designed as pin strips
or press-in connectors. The distance can be, for example,
between 2 mm and 10 mm, 1n particular 5 mm.

In alternative embodiments of the stator module 10, the
contact 319 can also comprise an electrical plug-1n connec-
tor or a plurality of electrical plug-in connectors which
clectrically conductively connect the connection arrange-
ment 309 of the power module 300 and the contact arrange-
ment 420 of the stator unit 100. Contact 315, 316, 317, 318
with electrical plug-in connectors can also be designed to
connect the stator unit 100 and the power module 300 over
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the distance which 1s required for arranging electronic
components and/or to exhibit a degree of elasticity for
compensating for different thermal expansions and/or to
establish a mechanically fixed connection between the stator
unmit 100 and the power module 300. In further alternative
embodiments of the stator module 10, the contact 319 can
also be designed as a solder connection, wherein the con-
nection arrangement 309 of the power module 300 and the
contact arrangement 420 of the stator umt 100 are designed
as solder contact surfaces and are electrically conductively
connected via the solder connection.

As 1s 1llustrated 1n FIG. 18, the cruciform power module
300 covers the bottom surface 101 of the stator unit 100 1n
the region of the cruciform contact arrangement 420 of the
stator unit 100. In particular, the power module 300 covers
the contact arrangement 420 1tself. A first clearance 61 1s
formed above the first stator sector 110. In addition, as 1s
illustrated 1n FIG. 18, a second clearance can be formed
above the second stator sector 112, a third clearance 63 can
be formed above the third stator sector 113, and a fourth
clearance 64 can be formed above the fourth stator sector
114. At the clearances 61, 62, 63, 64, the bottom surface 101
of the stator unit 100 1s not covered by the power module
300, that 1s to say 1s exposed, and the bottom surface 101 of
the stator unit 100 1s accessible from the bottom side of the
power module 300 at the clearances 61, 62, 63, 64.

In the clearances 61, 62, 63, 64, more than 30% of the
bottom surface 101 of the stator unit 100 can be accessible
from the bottom side of the power module 300. In particular,
more than 40%, more than 50%, 1n particular 52% to 60%,
in particular 56%, of the bottom surface 101 of the stator unit
100 can be accessible 1n the clearances 61, 62, 63, 64. The
first and the third module unit 320, 324 can each have an
extent of from 30 mm to 120 mm, in particular of from 40
mm to 80 mm, in particular of 60 mm, in the first direction
12. The second and the fourth module unit 322, 326 can each
have an extent of from 30 mm to 120 mm, 1n particular of
from 40 mm to 80 mm, 1n particular of 60 mm, 1n the second
direction 14.

The clearances 61, 62, 63, 64 are arranged above the
stator sectors 110, 112, 113, 114 1n each case 1n corner
regions of the rectangular stator unit 100, wherein the corner
regions respectively adjoin outer edges 30, which run along
the first direction 12 and along the second direction 14, of
the stator unit 100. The clearances 61, 62, 63, 64 are
designed 1n a rectangular manner and extend 1n the first and
the second direction 12, 14 1n each case between one of the
outer edges 30 of the stator unit 100 and an outer edge of the
power module 300.

The first clearance 61 adjoins the first module unit 320
and the fourth module unit 326. The first clearance 61 1is
located or extends 1n the first direction 12 between the first
module 320 and an outer edge 30, which runs along the
second direction 14, of the stator surface 11, and in the
second direction 14 between the fourth module unit 326 and
an outer edge 30, which runs along the first direction 12, of
the stator surface 11. The second clearance 62 adjoins the
first module unit 320 and the second module unit 322. The
second clearance 62 1s located or extends in the first direc-
tion 12 between the first module unit 320 and an outer edge
30, which runs along the second direction 14, of the stator
surface 11, and i1n the second direction 14 between the
second module unit 322 and an outer edge 30, which runs
along the first direction 12, of the stator surface 11.

The third clearance 63 adjoins the third module unit 324
and the fourth module unit 326. The third clearance 63 1is
located or extends 1n the first direction 12 between the third
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module 324 and an outer edge 30, which runs along the
second direction 14, of the stator surface 11, and 1n the
second direction 14 between the fourth module unit 324 and
an outer edge 30, which runs along the first direction 12, of
the stator surface 11. The fourth clearance 64 adjoins the
second module unit 322 and the third module unit 324. The
fourth clearance 64 1s located or extends 1n the first direction
12 between the third module unit 324 and an outer edge 30,
which runs along the second direction 14, of the stator
surface 11, and in the second direction 14 between the
second module umt 322 and an outer edge 30, which runs
along the first direction 12, of the stator surface 11.

The first clearance 61, the second clearance 62, the third
clearance 63 and/or the fourth clearance 64 can have an
extent 1n the first direction 12 which 1s greater than an extent
of the second bar 302 of the power module 300 in the first
direction 12. The first clearance 61, the second clearance 62,
the third clearance 63 and/or the fourth clearance 64 can
have an extent 1n the second direction 14 which 1s greater
than an extent of the first bar 301 of the power module 300
in the second direction 14.

The bars 301, 302 of the power module 300 are respec-
tively arranged at a distance from the outer edges 30 of the
stator unit 100. In particular, the first bar 301 1s arranged at
a distance from the outer edges 30, which are oriented along
the second direction 14, of the stator unit 100 1n the first
direction 12, and the second bar 302 1s arranged at a distance
from the outer edges 30, which run along the first direction
12, of the stator unit 100 1n the second direction 14. As a
result, the stator unit 100 can be arranged on the top side of
the module housing 19 of the stator module 10 1n such a way
that the outer edges 30 of the stator unit 100 are arranged
evel with the side surfaces 34 of the module housing 19 1n
the vertical direction 15, and at the same time the power
module 300 can be enclosed by a border, which runs around
the side surfaces 34 of the module housing 19, in the first and
the second direction 12, 14.

The connecting line 310 can be designed as a mechani-
cally ngid connection between the power module 300 and
the stator unit 100. As an alternative, the connecting lines
310 can also be designed as a mechanically tlexible con-
nection with a flexible line, for example by a cable.

The power module 300 illustrated 1n FIGS. 16 and 18 1s
composed 1n a modular manner of the total of four module
units 320, 322, 324, 326. In comparison to an integral,
cruciform design of the power module 300, less waste 1s
produced in respect of the printed circuit or printed circuit
board of the power module 300 in the modular embodiment,
illustrated in FIGS. 16 and 18, of the power module 300
when producing the four module units 320, 322, 324, 326.
The contact 319 can each also be configured as press-it
connectors and, when forming the connecting line 310, 1n
cach case individually and successively pressed with the
module unit 320, 322, 324, 326 1n question and the stator
unit 100. As a result, tilting of the contact 319, as can easily
occur when simultaneously pressing a plurality of contact
315, 316, 317, 318, can be avoided during pressing.

The power module 300 has a power-generating unit which
1s designed to generate the drive current, which drives the
rotor 200, from the drive power which 1s provided via the
coupling element 1127. The power-generating unit 1s
designed to generate a drive current, which 1s applied to the
conductor strips 125, 126 as alternating current, from the
drive power which 1s provided via the coupling element
1127. The power-generating unit can be designed to provide
the drive current as a pulsed drive current, 1n particular as a
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unit can comprise switching units, in particular transistors,
for generating the drive current.

The power module 300 can have further power-generating,
units 1n addition to the power-generating unit. The power
module 300 can be designed to respectively generate a
separate drive current for each conductor strip 125, 126
which can be individually energized via the contact units
449. In particular, the power module 300 can respectively
have a dedicated power-generating unit for each individual
conductor strip 125, 126 to be energized. For example, the
power module 300 can respectively have a separate power-
generating umt for each individual phase of the polyphase
systems of the stator unit 100 in order to generate a phase
current for the corresponding phase as drive current. For
example, the power module 300 can have in each case one
power-generating unit for each of the three phases of a
three-phase system composed of interconnected conductor
strips 125, 126. The power-generating unmit can be designed
as electronic parts, 1n particular as integrated circuits, which
are arranged on the printed circuit board or the printed
circuit boards of the power module 300.

Each stator sector 110, 112, 113, 114 can each comprise
a first number of polyphase systems, the conductor strips
125 of which are extended along the first direction 12, and
can comprise a second number of polyphase systems, the
turther conductor strips 126 of which are extended along the
second direction 14. The first and the second number can be
the same. The polyphase systems can each comprise a third
number of individual phases. The power module 300 can
comprise 1n each case one power-generating umt for each of
the individual phases of the polyphase systems. Therelore,
overall, the power module 300 can comprise, for each stator
sector 110, 112, 113, 114, a total number of power-generat-
ing units which corresponds to the sum of the product of the
first and the third number and the product of the second and
the third number.

The conductor strips 1235, 126 of the stator umt 100 can
be interconnected, for example, overall to form twenty-four
three-phase systems, wherein each stator sector 110, 112,
113, 114 comprises 1n each case six three-phase systems.
From amongst the six three-phase systems of a sector 110,
112, 113, 114, three respectively consist of conductor strips
125 which are extended 1n the first direction 12 and three
respectively consist of further conductor strips 126 which
are extended 1n the second direction 14. In a stator unit 100
with twenty-four three-phase systems, the power module
300 can comprise seventy-two power-generating units for
generating seventy-two drive or phase currents.

The module units 320, 322, 324, 326 cach comprise all of

the power-generating units for generating the drive currents
for the conductor strips 125, 126 which are connected to the
respective module unit 320, 322, 324, 326. The first module
unmit 320 comprises all of the power-generating units which
generate the drive currents in the conductor strips 125,
which are oriented along the first direction 12, of the first and
the second stator sector 110, 112. The second module unit
322 comprises all of the power-generating units which
generate the drive currents in the further conductor strips
126, which are oriented along the second direction 14, of the
second and the fourth stator sector 112, 114. The third
module unit 324 comprises all of the power-generating units
which generate the drive currents in the conductor strips
125, which are oriented along the first direction 12, of the
third and the tourth stator sector 113, 114. The fourth module
unit 326 comprises all of the power-generating units which
generate the drive currents in the further conductor strips
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126, which are oriented along the second direction 14, of the
first and the third stator sector 110, 113.

Each of the four module units 320, 322, 324, 326 can 1n
cach case comprise a total number of power-generating units
which corresponds to twice the product of the first number
of polyphase systems with further conductor strips 126,
which are extended along the second direction 14, and the
third number of individual phases per polyphase system or
to twice the product of the second number of polyphase
systems with the conductor strips 125, which are extended
along the first direction 12, and the third number of indi-
vidual phases per polyphase system.

Each of the module units 320, 322, 324, 326 can comprise
in each case eighteen power-generating units for generating
eighteen drive currents. The eighteen drive currents can be
generated as 1n each case three phases from six three-phase
systems.

The power-generating units are connected to the conduc-
tor strips 125, 126 of the stator umt 100 for transmitting the
drive currents via drive current lines. The drive current lines
are configured as part of the connecting line 310. The drive
current lines are each guided via the contact 319 of the
connecting line 310. The power-generating units of the first
module unit 320 are connected to the conductor strips 125,
which are oriented 1n the first direction 12, of the first and
the second stator sector 110, 112 via the drive current lines
which are guided in the first contact 315. The power-
generating units of the second module unit 322 are con-
nected to the further conductor strips 126, which are oriented
in the second direction 14, of the second and the fourth stator
sector 112, 114 via the drive current lines which are guided
in the second contact 316. The power-generating units of the
third module unit 324 are connected to the conductor strips
125, which are oriented 1n the first direction 12, of the third
and the fourth stator sector 113, 114 via the drive current
lines which are guided 1n the third contact 317. The power-
generating units of the fourth module unit 326 are connected
to the further conductor strips 126, which are oriented 1n the
second direction 14, of the first and the third stator sector
110, 113 via the drive current lines which are guided in the
fourth contact 318.

The stator module 2 can be designed to generate drive
currents with an amperage of more than 5 A, 1n particular of
more than 10 A. The amperage of the drive currents can be,
for example, 20 A or 16 A or 15 A during continuous
operation. In a power module 300 which comprises a printed
circuit board, a metallization thickness of the conductor
tracks which carries the drive current can be from 35 um to
200 um, 1n particular from 350 um to 100 um, 1n particular 70
um. In particular, one, more or all of the conductor track
layers of the power module 300 can have the same metal-
lization thickness as the conductor tracks which carry the
drive current.

In the stator module 10, the individual modules, which are
tormed by the power module 300 and the stator unit 100, are
cach designed as flat plates which are extended 1n the first
and the second direction 12, 14. Since the plate-like 1ndi-
vidual modules are arranged one above the other in the
vertical direction 15, a particularly flat design of the stator
module 10 can be realized.

In the stator module 10, the power module 300 1s dimen-
sioned and formed 1n such a way that the power module 300
does not extend completely over the entire width of the
stator module 10 either in the first direction 12 or in the
second direction 14 or cover the entire cross-sectional area
of the stator module 10 1n the first and the second direction
12, 14. The only incomplete coverage of the cross-sectional
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area can be achieved 1n the power module 300 owing to 1ts
cruciform shape and the clearances 61, 62, 63, 64 which
result from the cruciform shape.

The only incomplete coverage of the cross-sectional areas
of the stator module 10 level with the power module 300
allows a thermally conductive connection between the bot-

tom surface 101 of the stator unit 100 and a support surface
to be realized on the bottom side 9 of the stator module 10.

In this case, the thermally conductive connection can be
established via contact surfaces with a large area.

This invention has been described with respect to exem-
plary embodiments. It 1s understood that changes can be
made and equivalents can be substituted to adapt these
disclosures to diflerent materials and situations, while
remaining with the scope of the imvention. The mvention 1s
thus not limited to the particular examples that are disclosed,
but encompasses all the embodiments that fall within the
scope of the claims.

TABLE 1

Reterence Numbers 1-302

1 Planar drive system

3 Further planar drive system

& Top side

9 Bottom side

10 Stator module

11 Stator surface

12 First direction

14 Second direction

15 Vertical direction

1% Connection line

19 Module housing

30 Outer edge of the stator surface
32 Side surface of the stator unit

34 Side surface of the module housing
36 Side surface of the stator module
41 First outer edge of the stator surface
42 Second outer edge of the stator surface
43 Third outer edge of the stator surface
44 Fourth outer edge of the stator surface
61 First clearance

62 Second clearance

63 Third clearance

64 Fourth clearance

100 Stator unit

101 Bottom surface

104 First stator layer

105 Second stator layer

106 Third stator layer

107 Fourth stator layer

109 Connection stator layer

110 First stator sector

112 Third stator sector

113 Second stator sector

114 Fourth stator sector

117 First center line

118 Second center line

119 Intersection point

120 First stator segments

121 Second stator segments

122 Inner stator segment

125 Conductor strip

126 Further conductor strip

127 Inner conductor strip

131 First forward conductor

132 First return conductor

141 Second forward conductor

142 Second return conductor

146 Third forward conductor

147 Third return conductor

150 First three-phase systems

151 Second three-phase systems
152 First side

153 First side

154 First connection point
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TABLE 1-continued

Reference Numbers 1-302

155 Second connection point
156 Third connection point
157 Star point

161 First outer edge

162 Second outer edge

163 First inner edge

164 Second inner edge

171 First outer edge

172 Second outer edge

173 First inner edge

174 Second inner edge

181 First outer edge

182 Second outer edge

183 First mner edge

184 Second inner edge

191 First outer edge

192 Second outer edge

193 First mner edge

194 Second inner edge
200 Rotor

201 Magnet arrangement
206 First rotor direction
208 Second rotor direction
210 First magnet unit
211 Drive magnet

220 Second magnet unit
221 Further drive magnet
230 Third magnet unit
240 Fourth magnet unit
300 Power module

301 First bar

302 Second bar

TABLE 2

Reference Numbers 309-1127

309 Connection arrangement
10 Connecting line
11 First connection arrangement

15 First contact

16 Second contact

17 Third contact

18 Fourth contact

319 Contact

320 First module unit

321 First connection

322 Second module unit

323 Second connection

324 Third module unit

325 Third connection

326 Fourth module unit

327 Fourth connection

420 Contact arrangement

421 First contact structure
422 Second contact structure
423 Third contact structure
424 Fourth contact structure
441 First contact unit group
442 Second contact unit group
443 Third contact unit group
444 Fourth contact unit group
445 Fifth contact unit group
446 Sixth contact unit group
447 Seventh contact unit group
448 Eighth contact unit group
449 Contact unit

460 Center region

471 First contact units

472 Second contact units

473 Third contact units

474 Fourth contact units

o Lo Lo Lo o La Lo Lo

12 Second connection arrangement
13 Third connection arrangement
14 Fourth connection arrangement
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TABLE 2-continued

Reference Numbers 309-1127

475 Fifth contact units

476 Sixth contact units

477 Seventh contact units

478 Eighth contact units

479 Ninth contact units

480 Tenth contact units

481 Eleventh contact units

482 Twelfth contact units

483 Thirteenth contact units

484 Fourteenth contact units

485 Fifteenth contact units

486 Sixteenth contact units

487 Seventeenth contact units

488 Eighteenth contact units

601 Horizontal connecting structure
602 Vertical connecting structure
603 Further vertical connecting structure
700 First further stator unit

702 Second further stator unit
1127 Coupling element

The mmvention claimed 1s:

1. A stator umit for driving a rotor of an electrical planar
drive system,

wherein the stator unit comprises a first stator sector and

a second stator sector,
wherein the first stator sector comprises, 1n a stator layer
of the stator unit, conductor strips, which are extended
in an c¢longate manner along a first direction and are
arranged next to one another along a second direction
which 1s oriented perpendicularly to the first direction,
for interacting with drive magnets of the rotor,
wherein the second stator sector comprises, 1n the stator
layer, conductor strips, which are extended in an elon-
gate manner along the first direction and are arranged
next to one another along the second direction, for
interacting with the drive magnets of the rotor,
wherein the first stator sector 1s arranged adjacent to the
second stator sector in the first direction,
wherein the stator unit has a contact structure,
wherein the contact structure comprises a first contact unit
group and a second contact unit group,

wherein the first contact unit group 1s electrically con-

ductively connected to the conductor strips of the first
stator sector, and wherein the second contact unit group
1s electrically conductively connected to the conductor
strips of the second stator sector,

wherein the contact structure 1s arranged on an 1nner edge

of the first stator sector and on an 1nner edge of the
second stator sector, and

wherein the mner edge of the first stator sector and the

iner edge of the second stator sector are arranged so as
to bear against one another between the first stator
sector and the second stator sector.

2. The stator unit as claimed 1n claim 1, wherein the first
contact unit group and the second contact unit group of the
contact structure are arranged next to one another 1n a row
along the second direction.

3. The stator unit as claimed 1n claim 1, wherein the
contact structure 1s arranged on a center line of the stator
unit, which center line runs between the first stator sector
and the second stator sector along the second direction.

4. The stator unit as claimed 1n claim 1,
wherein the stator unit comprises a third stator sector,
wherein the third stator sector 1s arranged adjacent to the

first stator sector in the second direction,
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wherein the third stator sector comprises, in the stator
layer, conductor strips, which are arranged next to one
another along the second direction and are extended 1n
an elongate manner along the first direction, for inter-
acting with the drive magnets of the rotor,

wherein the first stator sector, the second stator sector and
the third stator sector comprise, 1n a further stator layer,
further conductor strips, which are arranged next to one
another along the first direction and are extended 1n an
clongate manner along the second direction, for inter-
acting with further drive magnets of the rotor,

wherein the further stator layer 1s arranged below the
stator layer 1in a third direction which i1s oriented
perpendicularly to the first direction and to the second
direction,

wherein the stator unit comprises a further contact struc-
ture with a third contact unit group and with a fourth
contact unit group,

wherein the third contact unit group 1s electrically con-
ductively connected to the further conductor strips of
the first stator sector, and wherein the fourth contact
unit group 1s electrically conductively connected to the
further conductor strips of the third stator sector,

wherein the further contact structure i1s arranged on a
further mner edge of the first stator sector and on an
inner edge of the thurd stator sector, and

wherein the further inner edge of the first stator sector and
the mner edge of the third stator sector are arranged so
as to bear against one another between the first stator
sector and the third stator sector.

5. The stator unit as claimed 1n claim 4,

comprising a fourth stator sector,

wherein the fourth stator sector 1s arranged adjacent to the
second stator sector in the second direction,

wherein the third stator sector 1s arranged adjacent to the
fourth stator sector 1n the first direction,

wherein the fourth stator sector comprises, in the stator
layer, conductor strips, which are arranged next to one
another along the second direction and are extended 1n
an elongate manner along the first direction, for inter-
acting with the drive magnets of the rotor,

wherein the fourth stator sector comprises, in the further
stator layer, further conductor strips, which are
arranged next to one another along the first direction
and are extended 1n an elongate manner along the
second direction, for interacting with the further drive
magnets of the rotor,

wherein the stator unit comprises an additional contact
structure with a fifth contact unit group and with a sixth
contact unit group,

wherein the stator umit comprises a further additional
contact structure with a seventh contact umt group and
with an eighth contact unit group,

wherein the fifth contact unit group 1s electrically con-
ductively connected to the conductor strips of the third
stator sector, and wherein the sixth contact unit group
1s electrically conductively connected to the conductor
strips of the fourth stator sector,

wherein the seventh contact unit group is electrically
conductively connected to the further conductor strips
of the second stator sector, and wherein the eighth
contact unit group 1s electrically conductively con-
nected to the further conductor strips of the fourth
stator sector,

wherein the additional contact structure 1s arranged on a
further inner edge of the third stator sector and on an
inner edge of the fourth stator sector,
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wherein the further inner edge of the third stator sector
and the mner edge of the fourth stator sector are
arranged so as to bear against one another between the
third stator sector and the fourth stator sector,

wherein the further additional contact structure 1is
arranged on a further inner edge of the second stator
sector and on a further mner edge of the fourth stator
sector, and

wherein the further inner edge of the second stator sector
and the further inner edge of the fourth stator sector are
arranged so as to bear against one another between the
second stator sector and the fourth stator sector.

6. The stator unit as claimed 1n claim 5,

wherein the contact structure and the additional contact
structure are arranged on a center line of the stator unit,
which center line 1s oriented along the second direction,
and

wherein the further contact structure and the further
additional contact structure are arranged on a further
center line of the stator unit, which further center line
1s oriented along the first direction.

7. The stator unit as claimed 1n claim 6,

wherein the stator unit has a center region which 1s
arranged at an intersection point of the center line and
the further center line, and

wherein the contact unit groups are arranged outside the
center region of the stator unit.

8. The stator unit as claimed 1n claim 1,

wherein a conductor strip, which 1s close to the center, of
the conductor strips of the first stator sector which are
arranged 1 a connection stator layer 1s electrically
conductively connected to a contact unit of the first
contact unit group via a feed line, and

wherein the feed line 1s arranged in an additional stator
layer of the stator unait.

9. A stator module comprising a stator unit for driving a

rotor of an electrical planar drive system and comprising a
power module,

wherein the stator unit comprises a {irst stator sector, a
second stator sector and a third stator sector,

wherein the first stator sector, the second stator sector and
the third stator sector comprise, 1n a stator layer of the
stator unmit, conductor strips, which are extended 1n an
clongate manner along a first direction and are arranged
next to one another along a second direction which 1s
oriented perpendicularly to the first direction, for inter-
acting with drive magnets of the rotor,

wherein the first stator sector, the second stator sector and
the third stator sector comprise, 1n a further stator layer,
further conductor strips, which are arranged next to one
another along the first direction and are extended 1n an
clongate manner along the second direction, for inter-
acting with further drive magnets of the rotor,

wherein the first stator sector i1s arranged adjacent to the
second stator sector 1n the first direction,

wherein the third stator sector 1s arranged adjacent to the
first stator sector 1n the second direction,

wherein the stator unit has a contact structure and a further
contact structure,

wherein the contact structure comprises a first contact unit
group which 1s electrically conductively connected to
the conductor strips of the first stator sector,

wherein the contact structure comprises a second contact
unit group which 1s electrically conductively connected
to the conductor strips of the second stator sector,
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wherein the further contact structure comprises a third
contact unit group which i1s electrically conductively
connected to the further conductor strips of the first
stator sector,

wherein the further contact structure comprises a fourth
contact unit group which is electrically conductively
connected to the further conductor strips of the third
stator sector,

wherein the contact structure 1s arranged on an iner edge
of the first stator sector and on an mner edge of the
second stator sector,

wherein the inner edge of the first stator sector and the
inner edge of the second stator sector are arranged so as
to bear against one another between the first stator
sector and the second stator sector,

wherein the further contact structure i1s arranged on a
further mner edge of the first stator sector and on an
inner edge of the third stator sector,

wherein the further inner edge of the first stator sector and
the mner edge of the third stator sector are arranged so
as to bear against one another between the first stator
sector and the third stator sector,

wherein the power module 1s arranged on a bottom side of
the stator unit,

wherein the power module 1s designed 1 a cruciform
manner with a first bar which runs 1n the first direction
and with a second bar which runs in the second
direction,

wherein the power module comprises a connection
arrangement,

wherein the connection arrangement 1s electrically con-
ductively connected to the first contact umt group and
to the second contact unit group of the contact structure
of the stator unit,

wherein the connection arrangement 1s arranged on the
second bar of the power module,

wherein the power module comprises a further connection
arrangement,

wherein the further connection arrangement 1s electrically
conductively connected to the third contact unit group
and to the fourth contact unit group of the further
contact structure of the stator unit, and

wherein the further connection arrangement 1s arranged
on the first bar of the power module.

10. The stator module as claimed 1n claim 9,

wherein the connection arrangement 1s arranged centrally
on the second bar of the power module 1n the first
direction, and

wherein the further connection arrangement 1s arranged
centrally on the first bar of the power module 1n the
second direction.

11. The stator module as claimed 1n claim 9,

wherein the power module comprises a module unit and
a further module unit,

wherein the module unit and the further module unit are
designed 1n a manner mechanically separated from one
another,

wherein the first bar of the power module comprises the
further module unit,

wherein the further module unit comprises the further
connection arrangement,

wherein the second bar of the power module comprises
the module unit, and

wherein the module unit comprises the connection
arrangement.

52

12. The stator module as claimed 1n claim 11, wherein a

conductor arrangement of the module unit and a conductor
arrangement of the further module unit are identical.

13. A stator module comprising a stator unit for driving a

5 rotor of an electrical planar drive system,
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wherein the stator unit comprises a first stator sector and
a second stator sector,

wherein the first stator sector comprises, 1n a stator layer
of the stator unit, conductor strips, which are extended
in an elongate manner along a first direction and are
arranged next to one another along a second direction
which 1s oriented perpendicularly to the first direction,
for interacting with drive magnets of the rotor,

wherein the second stator sector comprises, in the stator
layer, conductor strips, which are extended 1n an elon-
gate manner along the first direction and are arranged
next to one another along the second direction, for
interacting with the drive magnets of the rotor,

wherein the first stator sector 1s arranged adjacent to the
second stator sector 1n the first direction,

wherein the stator unit has a contact structure,

wherein the contact structure comprises a first contact unit

group and a second contact unit group,

wherein the first contact unit group 1s electrically con-
ductively connected to the conductor strips of the first
stator sector, and wherein the second contact unit group
1s electrically conductively connected to the conductor
strips of the second stator sector,

wherein a stator surface extends over the entire top side of
the stator unit and forms a surface of the stator unit,

wherein the first stator sector and the second stator sector
terminate flush with the stator surface on the outer sides
and are arranged 1n a manner adjoining one another 1n
the interior of the stator unt,

wherein the contact structure 1s arranged on an 1nner edge
of the first stator sector and on an 1nner edge of the
second stator sector and 1s part of a contact arrange-
ment, and

wherein the mner edge of the first stator sector and the
inner edge of the second stator sector are arranged so as
to bear against one another between the first stator
sector and the second stator sector, and the contact
arrangement can be contacted from the bottom side of
the stator unit.

14. The stator module as claimed 1n claim 13, wherein the

first contact unit group and the second contact unit group of
the contact structure are arranged next to one another in a
row along the second direction.

15. The stator module as claimed 1n claim 13, wherein the

contact structure 1s arranged on a center line of the stator
unit, which center line runs between the first stator sector
and the second stator sector along the second direction.

16. The stator module as claimed 1n claim 13,

wherein the stator unit comprises a third stator sector,

wherein the third stator sector 1s arranged adjacent to the
first stator sector 1n the second direction,

wherein the third stator sector comprises, in the stator
layer, conductor strips, which are arranged next to one
another along the second direction and are extended 1n
an elongate manner along the first direction, for inter-
acting with the drive magnets of the rotor,

wherein the first stator sector, the second stator sector and
the third stator sector comprise, 1n a further stator layer,
further conductor strips, which are arranged next to one
another along the first direction and are extended 1n an
clongate manner along the second direction, for inter-
acting with further drive magnets of the rotor,
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wherein the further stator layer i1s arranged below the
stator layer 1n a third direction which i1s oriented
perpendicularly to the first direction and to the second
direction,

wherein the stator unit comprises a further contact struc-
ture with a third contact unit group and with a fourth
contact unit group,

wherein the third contact unit group 1s electrically con-
ductively connected to the further conductor strips of
the first stator sector, and wherein the fourth contact
unmt group 1s electrically conductively connected to the
further conductor strips of the third stator sector,

wherein the further contact structure 1s arranged on a
further mner edge of the first stator sector and on an
inner edge of the thuird stator sector, and

wherein the further inner edge of the first stator sector and
the mner edge of the third stator sector are arranged so
as to bear against one another between the first stator
sector and the third stator sector.

17. The stator module as claimed 1n claim 16,

comprising a fourth stator sector,

wherein the fourth stator sector 1s arranged adjacent to the
second stator sector in the second direction,

wherein the third stator sector 1s arranged adjacent to the
fourth stator sector 1n the first direction,

wherein the fourth stator sector comprises, 1n the stator
layer, conductor strips, which are arranged next to one
another along the second direction and are extended 1n
an elongate manner along the first direction, for inter-
acting with the drive magnets of the rotor,

wherein the fourth stator sector comprises, 1n the further
stator layer, further conductor strips, which are
arranged next to one another along the first direction
and are extended 1n an elongate manner along the
second direction, for interacting with the further drive
magnets of the rotor,

wherein the stator unit comprises an additional contact
structure with a fifth contact unit group and with a sixth
contact unit group,

wherein the stator unit comprises a further additional
contact structure with a seventh contact unit group and
with an eighth contact unit group,

wherein the fifth contact unit group 1s electrically con-
ductively connected to the conductor strips of the third
stator sector, and wherein the sixth contact unit group
1s electrically conductively connected to the conductor
strips of the fourth stator sector,
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wherein the seventh contact unit group 1s electrically
conductively connected to the further conductor strips
of the second stator sector, and wherein the eighth
contact unit group 1s electrically conductively con-
nected to the further conductor strips of the fourth
stator sector,

wherein the additional contact structure 1s arranged on a
further inner edge of the third stator sector and on an
inner edge of the fourth stator sector,

wherein the further mner edge of the third stator sector
and the mner edge of the fourth stator sector are
arranged so as to bear against one another between the
third stator sector and the fourth stator sector,

wherein the further additional contact structure 1is
arranged on a further iner edge of the second stator
sector and on a further mner edge of the fourth stator
sector, and

wherein the further inner edge of the second stator sector
and the further inner edge of the fourth stator sector are
arranged so as to bear against one another between the
second stator sector and the fourth stator sector.

18. The stator module as claimed 1n claim 17,

wherein the contact structure and the additional contact
structure are arranged on a center line of the stator unit,
which center line 1s oriented along the second direction,
and

wherein the further contact structure and the further
additional contact structure are arranged on a further
center line of the stator unit, which further center line
1s oriented along the first direction.

19. The stator module as claimed 1n claim 18,

wherein the stator unit has a center region which 1is

arranged at an intersection point of the center line and
the further center line, and

wherein the contact unit groups are arranged outside the
center region of the stator umnit.

20. The stator module as claimed 1n claim 13,

wherein a conductor strip, which 1s close to the center, of
the conductor strips of the first stator sector which are
arranged 1n a connection stator layer 1s electrically
conductively connected to a contact unit of the first
contact unit group via a feed line, and

wherein the feed line 1s arranged in an additional stator
layer of the stator unit.
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